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EXECUTIVE SUMMARY

This report presents the results of a geotechnical investigation prepared in support of Burns &
McDonnell’s design efforts for the proposed construction of the FY-02 F-22 Beddown Program
Project at the Langley Air Force Base in Hampton, Virginia. This program includes the design and
construction of a Low Observable restoration and Composite Repair Facility, an Airfield Lighting
Vault, a Vertical Tank Storage Building, a Base Operations Facility, AMU Hangars, and Fire
Protection Tanks. These facilities are to be constructed at various locations along the south side of
the airfield. EEE Consulting, Inc. of Richmond, Virginia performed this investigation under contract
to Burns & McDonnell of Kansas City, Missouri.

This investigation was performed to evaluate the geotechnical engineering conditions for the
proposed structures. The scope of this investigation did not include the evaluation of environmental
concerns related to soil or groundwater contamination.

The findings of our investigation are based on the results of a field reconnaissance, twenty-six
geotechnical exploratory borings, field and laboratory tests, review of regional geologic and soils
maps, and our engineering analysis of the collected data.

The soils encountered during the subsurface exploration of the site generally consisted of firm to stiff
sandy and silty clay (CL) and very loose to medium dense silty sand (SM). These materials generally
extended to depths of 5.0 to 10.0 feet. These materials were underlain by bluish gray; very loose to
medium dense silty, very fine-grained sand (SM) which extended to the maximum depth explored
in this investigation of 65 feet. Varying amounts of shell fragments and small whole shells were
encountered in this silty, fine-grained sand layer.

The three primary considerations for foundation design at this site are the high water table, the layers
of very loose sand encountered near the elevation of the water table (depth of 5 to 10 feet) and the
proximity of existing masonry structures to the proposed facilities. The water table encountered in
the exploratory borings ranged in depth from about 5 to 9 feet below the existing ground surface.
This water table (which is typical for this area of Virginia) will limit the depths of excavations that
can be made without the installation of temporary dewatering. A layer of very loose sand was
encountered in almost all the borings at or near the groundwater elevation. These very loose sands
extended from about 5 to 10 feet below the ground surface. This layer will be subject to settlement
from loadings from the proposed structures. In addition, this layer will provide little support for
foundation systems. Finally, the proximity of existing masonry structures to the proposed facilities
may impact the type of foundation system selected or may affect the foundation system installation
method. The nearby masonry structures may be subject to distress due to vibrations from the
installation of some foundation systems (driven piles). In addition, there is an older brick structure
located adjacent to the proposed fire protection tanks. Settlements induces by these tanks may cause
settlement and cracking in this older structure.

Therefore, design recommendations for several foundation systems, including both deep and shallow
foundations, are presented. The selection of the most appropriate system for each of the structures
should be based on the structural requirements of the individual buildings. In general, the deep
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foundation systems will be subject to limited settlements and wilil induce limited settlements to
adjacent structures. Shallow foundations will be subject to some settlement but the cost of this type
of foundation is significantly less than the deep foundation system.

We recommend that the AMU Hangar, the LO/CRF and the Base Operations Facility be supported
on deep foundations. The Vertical Tank Storage and the Light Vault may be supported on spread
footings provided the criteria for maximum foundation depth, presented in Section 4.2.2can be met.
If this criterion can not be met then deep foundations will be necessary. The fire protection tanks
may be supported on a ring wall for the shell and the bottom can be supported on grade. However,
settlements on the order of 5 inches should be anticipated. These tanks need to be spaced away from
existing structures and preloaded to induce the settlement prior to construction of the pump house.

Overall, the soils encountered during the subsurface investigation will be suitable for reuse as
structural fill beneath foundations and pavements. Some petroleum contamination was encountered
in the vicinity of the Base Operations Facility and the LO/CRF area. It is our understanding that this
apparent release has been previously investigated and is well documented. Any contaminated soils
or groundwater encountered should be properly handled and disposed.

The apparent groundwater table was encountered during the drilling at depths ranging from 5 to 9
feet below the existing ground surface. Because rotary wash drilling techniques were used to
maintain the integrity of the boreholes, an accurate reading of the groundwater elevation at the
completion of drilling was not obtained. However, based on our review of the laboratory test results,
the standard penetration testing and our visual observations of the collected soil samples, we estimate
that the stabilized groundwater surface is at a depth of about 7 feet below the existing ground surface

The soils at the site exhibit soaked California Bearing Ratio (CBR) values ranging from 3.8 to 12.8
when compacted to a minimum of 98 percent of the standard Proctor maximum dry density
(moisture contents approximately I to 2 percent dry of the optimum moisture content). These CBR
values represent actual test results and should be appropriately reduced or recalculated based on
applicable pavement design method.
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1.0 INTRODUCTION

This report presents the results of a geotechnical investigation prepared in support of Burns &
McDonnell’s design efforts for the proposed construction of the FY-02 F-22 Beddown Program
Project at the Langley Air Force Base in Hampton, Virginia. This program includes the design and
construction of AMU Hangars, a Low Observable Restoration and Composite Repair Facility, an
Airfield Lighting Vault, a Vertical Tank Storage Building, a Base Operations Facility, and Fire
Protection Tanks. These facilities are to be constructed at various locations along the south side of
the airfield. Figure | presents the general facility layout and regional topography. EEE Consuiting,
Inc. of Richmond, Virginia performed this investigation under contract to Burns & McDonnell of
Kansas City, Missouri.

This investigation was performed to evaluate the geotechnical engineering conditions for the
proposed structures. The scope of this investigation did not include the evaluation of environmental
concerns related to soil or groundwater contamination.

This report is provided for the sole use of Burns & McDonnell and the U.S. Army Corps of
Engineers and their designated representatives. Use of this report by any other parties is not

authorized and will be at such party's own risk. EEE Consulting disclaims liability for use or

reliance of this report by other parties.

1.1 SITE DESCRIPTION

The proposed F-22 Beddown Facilities are located along the south side of the Langley airfield.
Figure 1 (overall Site Plan and Area Topography) shows the approximate locations of the proposed
facilities. The Low Observable Restoration and Composite Repair Facility (LO/CRF) and airfield
lighting vault are the only structures that will be located in an area that has not been previously
developed. The LO/CRF is located in a grass area immediately north of the Base Fire Station and
the lighting vault will be located immediately north of the LO/CRF. The grass area is located
between the Flightline Road to the south and west, the tarmac to the north, and an unused runway
to the east. The new Base Fire Station is located south of Flightline Road. The Base Operations
Facility will be located immediately west of the airfield tower in the location of the old fire station.
The old fire station was previously demolished and the concrete slabs are all that remain. The AMU
hangars will be located where hangars 754, 755, and 756 are currently located. The fire protection
tanks will be located in a parking lot immediately adjacent to Building 782. The proposed locations
of these structures are shown on the attached site plans (Figures 2, 3, and 4)

The airfield is located at an elevation of 11 feet mean sea level (msl). There is very little relief across
the sites of the proposed construction. The ground surface elevations at the individual exploratory
boring locations ranged from 4.18 to 8.55 feet msi. Elevations of the individual borings are
presented on the boring logs presented in Appendix A.
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1.2 PROPOSED CONSTRUCTION

The proposed project consists of the construction of several new structures, including: AMU
Hangars, a Low Observable Restoration and Composite Repair Facility, an Airfield Lighting Vault,
a Vertical Tank Storage Building, a Base operations Facility, and a Fire Protection Tank(s).

The project includes a new six-bay Squadron Operations/AMU Hangar with adjoining maintenance
shops, an administration area and a squadron support section for the new F-22 multi-role fighter. The
six-bay aircraft maintenance hangar will be an open structure that is framed with steel roof trusses.
The two-story squadron operations and AMU areas will be framed with conventional hot-rolled
shapes for beam and column members. Interior and perimeter column loads for the squadron
operations building are anticipated to be 175 kips and 80 kips for dead plus live loads, respectively.
Column loads for the AMU Hangar are anticipated to be 150 kips for dead plus live loads with
maximum loads of 250 kips and minimum loads of ~150 kips when including wind loadings.
Perimeter wall loadings are anticipated to be 1,300 psf. The maximum anticipated lateral loading
will be on the order of 30 kips.

The Base Operations Facility will be a one-story structure framed with conventional hot-rolled
shapes for beams and columns. [t is anticipated that maximum loads will be 60 kips and minimum
loads of -15 kips including wind loading. The perimeter wall loads are anticipated to be 1,300 psf.
The maximum anticipated lateral loading will be on the order of 8 kips.

The Low Observable Restoration and Composite Repair Facility will include a three-bay area for
composite materials maintenance and repair/wash areas for the new F-22 multi-role fighter. The
aircraft maintenance wash bays will be framed with steel roof trusses. Maximum and minimum
vertical loading in the shop area are 35 and ~15 Kips, respectively. In the hangar areas the maximum
and minimum vertical loadings are anticipated to be 45 and —45 kips, respectively. The maximum
anticipated lateral loading in this area will be on the order of 15 kips. The perimeter wall loadings
are anticipated to be 1,300 psf.

Two water tanks used for fire protection will be located adjacent to the pumphouse. A third tank will
also be located in this area that will be used for foam. The tanks are anticipated to be 22 feet in
diameter and 24 feet high with a capacity of 67,000 gallons. It is anticipated that the exterior
structure of the tanks will be supported on a ring wall and that the tanks will have a flexible bottom.

1.3 OBJECTIVES AND SCOPE OF WORK

The objectives of this study were to evaluate subsurface conditions in the vicinity of the proposed
structures and to develop geotechnical engineering recommendations to guide design and
construction of foundations and adjacent pavements. Burns & McDonnell requested that the
geotechnical investigation include twenty-six exploratory borings. The anticipated boring depths
ranged from 5 feet below the existing ground surface (BGS) to 65 feet bgs. The maximum depth
explored during this investigation was 65 feet. To accomplish these objectives, the following tasks
were performed:
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1. Twenty-six exploratory borings (17 for analysis of structures and 9 for analysis of pavements)
were drilled to depths ranging from 5 feet (for pavement evaluations) to 65 feet to explore the
subsurface conditions and to provide soil samples for laboratory testing.

2. A geotechnical engineer classified collected soil samples in the field.

3. Laboratory tests were performed to measure pertinent soil properties including soil strength
and classification.

4. Engineering analysis of the field and laboratory data was made to develop recommendations
for foundation design and construction.

It should be noted that specific pavement designs were not requested as part of this investigation.
Laboratory testing was performed on near-surface soil samples to evaluate the California Bearing
Ratios (CBR) of these materials. These values can be used along with traffic information to develop
appropriate pavement designs. Table 4 presents a summary of the CBR test results; the detailed
laboratory CBR results are presented in Appendix B.

The scope of this investigation included evaluation of the geotechnical engineering conditions for
the proposed structures. This scope did not include the evaluation of environmental concerns related
to soil or groundwater contamination.

1.4 REVIEW OF PREVIOUS REPORTS ADDRESSING THE OLD BASE FIRE
STATION

Following the issuance of the Draft Geotechnical Engineering Investigation for the F-22 Beddown
Project in mid-March 2001, five reports that addressed the old Base Fire Station were made available
for review. These reports addressed observed distress in the old Base Fire Station, which was
located where the Base Operations Facility is to be constructed. This structure was apparently
demolished sometime in the recent past. All that remains of the previous structure are the interior
floor slabs. References to these previous reports are presented below. In addition, generalized
findings of the reports pertinent to this geotechnical investigation are presented in Section 3.4 of this
report.

“Engineering Study of Building 375, Langley AFB, Virginia, Contract DACA65-86-D-0001",
Prepared by Macllroy and Parris, Architects, P.C. and St. Clair, Callaway & Frye, Engineers,
dated June 12, 1986.

“Structural Investigation, Fire Station — Building 375", prepared for the Department of the Air
Force, Langley Air Force Base, prepared by The CEGG Partnership, Architects — Engineers
Surveyors, dated July 1989.
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“Advanced Subsurface Investigation Report for the Base Fire Station, Building 375 at Langley

Air Force Base, Virginia”, prepared for Waller Todd & Sadler, prepared by Metcalf & Eddy,
dated April 18, 1990.

“Structural Investigation Report for Base Fire Station, Building 375 at Langley Air Force Base,
Virginia”, prepared for Waller Todd & Sadler, prepared by Metcalf & Eddy, dated June 28, 1990.

“Final Report on Structural Analysis of Base Fire Station, Langley Air Force Base, Virginia”,
prepared for Waller Todd & Sadler, prepared by Metcalf & Eddy, dated October 23, 1990.

A brief summary of the pertinent geotechnical findings of these reports as they relate to the design
and construction of the proposed Base Operations Facility are presented in Section 3.4 of this report.
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2.0 METHODS OF INVESTIGATION

Subsurface soil conditions at the site were evaluated by drilling twenty-six exploratory borings with
a truck-mounted drill rig using rotary wash drilling techniques. Seventeen of the borings were
drilled to depths ranging from 25 to 65 feet and nine were drilled to a depth of five feet. The
locations of the borings are shown on Figures 2, 3, and 4. The borings were drilled with a BK-41C
truck-mounted drill rig using rotary wash drilling techniques. Detailed descriptions of the soils
encountered are presented on the attached boring logs in Appendix A.

During the geotechnical investigation, subsurface soils encountered in the borings, were sampled and
used to evaluate foundation conditions for structures. Samples were obtained continuously to a
depth of 10 feet, and at approximately 5-foot intervals, thereafter. The soils were sampled by driving
a 2-inch diameter split barrel sampler into the soil with a 140-pound hammer free falling 30 inches
using standard penetration test (SPT) procedures. The SPT borings were completed in general
accordance with guidelines established in ASTM D-1586. Driving resistances for the split-barrel
sampler are recorded on the attached boring logs (Appendix A). In addition, two relatively
undisturbed samples of silty sand encountered in the borings were sampled with a thin-walled tube
sampler (Shelby tube). Representative portions of the split spoon sample and Shelby tube samples
were sealed and packaged in the field and delivered to a geotechnical engineering laboratory in
Richmond, Virginia for classification and strength testing.

The laboratory testing program was directed primarily towards classification properties of the soils
encountered in the borings. Prior to transport to the laboratory for testing, a geotechnical engineer
visually classified the samples. Bulk samples of near surface soils were obtained from Borings LO-
5,L0-6, BO-1, BO-1A, BO-4, BO-5, BO-6, AMU-7, and AMU-8. Laboratory testing of eight of
these bulk samples consisted of standard Proctor and California Bearing Ratio (CBR) tests. The
results of these tests were used to evaluate compaction properties of the soil and to provide soil
strength data for the pavement design. Natural Moisture Content, Percentage Passing the No. 200
Sieve, and Atterberg limits tests were performed on selected jar samples obtained from borings
within the building footprints for purposes of classification of the soil. In addition, a triaxial shear
test was performed on an undisturbed Shelby tube sample to aid in the evaluation of the strength of
the subsurface soils for deep foundation design. The following tests were performed as part of the
laboratory program:

%+ Natural Moisture Content Test {ASTM D-2216),

«» Percentage finer than.the No. 200 sieve (ASTM D-1140),

N/
0’0

Atterberg limits test (ASTM D-4318),

% Triaxial shear test — CU (with pore pressure measurements) (ASTM D-2850)

’.

Standard Proctor compaction test (ASTM D-698), and

*

California Bearing Ratio (CBR) test (ASTM D-1883).

-,
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The moisture content testing was performed on the near surface soils to assist with the evaluation
of the depth to the water table and the suitability of excavated soils as structural fill. Moisture
content determinations were also performed in several of the borings to the maximum depths
explored. The purpose of this testing was evaluate how consistent these soils were with depth.

The results of the laboratory tests are presented in Appendix B.
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3.0 SITE CONDITIONS
3.1 REGIONAL GEOLOGY AND MAPPED SOILS

The site is located within the Atlantic Coastal Plain physiographic province. The mapped surficial
soils belong to the Lynnhaven Member (Figure 5). The Lynnhaven soils are described as pebbly and
cobbly, fine to coarse gray sand grading upward into clayey silty fine sand and sandy silt. In the area
of the Langley AFB, the total thickness of the Lynnhaven soils varies from about 5 to 15 feet. These
surficial deposits are underlain by the soils of the Yorktown formation. The Yorktown formation
is Miocene in age. The top of the Yorktown formation typically consists of a relatively thin layer of
bluish gray to gray highly plastic clay. This layer typically acts as an aquaclude between the
overlying soils and the underlying Yorktown soils. The underlying soils of the Yorktown formation
typically consist of bluish gray to gray, fossiliferous, medium dense silty sands, and firm to very stiff
sandy silts and silty clays. Shell beds are often abundant in this formation.

3.2 SUBSURFACE CONDITIONS

A total of twenty-six exploratory borings were drilled across the area of proposed development to
investigate the subsurface conditions. Seven borings, in which SPT testing was conducted, and 2
shallow probes, from which bulk samples were obtained for CBR testing, were drilled in the AMU
Hangar area. Two borings and five probes were drilled around the Base Operations Facility, four
borings and two probes were drilled in the LO/CRF area, two borings were drilled for the vertical
tank storage facility, one boring was drilled for the light vault and one boring was drilled for the Fire
Protection Tanks. The locations of the borings and probes were selected by Burns & McDonnell in
consultation with EEE Consulting. Field personnel from EEE located the borings in the field by
taping and pacing from known landmarks. The locations of the proposed structures and the
exploratory borings are shown on Figures 2, 3, and 4.

Many of the borings were located in areas of asphalt or concrete pavement. Prior to drilling, the
pavement was cored to limit the disturbance to the surrounding pavement surface. Table 3
summarizes the surface conditions at each of the boring locations. In general, the concrete around
the proposed Base Operations Facility was observed to have a thickness that ranged from 4.5 to 10.5
inches. In the AMU Hangar area four of the borings had surface materials that consisted of asphalt
overlying concrete. In these areas the pavement section consisted of 2.25 to 3 inches of asphalt over
6 to 8.5 inches of concrete. Two of the borings encountered only asphalt. In this case, the asphalt
thickness ranged from 3 to 4 inches.

The subsurface conditions encountered in the exploratory borings were relatively uniform across the
entire study area. In the AMU Hangar area the near surface soils consisted of firm to stiff sandy and
silty clay (CL) and very loose to medium dense silty sand (SM). These materials generally extended
to depths of 5.5 to 8.0 feet. These surface soils were underlain by bluish gray, very loose to medium
dense silty, very fine grained sand (SM) which extended to the maximum depth explored in this area
of 65 feet. Varying amounts of shell fragments and small whole shells were encountered in this layer.
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The near surface soils encountered in the area of the Base Operations Facility generally consisted
of medium dense, clayey and silty sands (SC and SM) and stiff silty, clay (CL). These materials
extended to depths of about 11 to 12.5 feet below the ground surface. A distinct petroleum odor was
noted in samples from each of the borings at depths of about 4 to 8 feet. The near surface soils were
underlain by bluish gray, loose silty, very fine grained sand (SM) which extended to the maximum
depth explored in this area of 45 feet. Varying amounts of shell fragments and small whole shells
were encountered in this layer.

Four borings were drilled in the LO/CRF area, two were drilled in the Vertical Tank Storage Area
and one was drilled for the light vault. All three of these proposed facilities are in the same general
area. The soils in this area generally consisted of very loose to medium dense, clayey and silty sand
(SC/SM) which extended to depths of about 5 to 9 feet. In boring LO-2 the top four feet of soil
consisted of stiff to very stiff, silty, clay fill soil. A petroleum odor was detected in a sample from
a depth of 6 feet in LO-2. This depth generally coincided with the depth of the water table in the
area. This material was underlain by very loose to loose silty sand (SM) that extended to the
maximum depth explored in this area of 50 feet. Varying amounts of shell fragments and small
whole shells were encountered in this lower layer.

One boring was advanced in the area of the proposed fire protection tanks. This boring generally
encountered medium dense, silty sand (SM) that extended to a depth of about 4 feet. This material
was underlain by very loose to loose silty sand (SM) that extended to the maximum depth explored
in this area of 50 feet. Varying amounts of shell fragments and small whole shells were encountered
in this lower layer.

3.3 GROUND WATER

Seventeen of the borings drilled as part of this investigation were advanced to a sufficient depth to
encounter the ground water table. The apparent groundwater table was encountered during the
drilling at depths ranging from 5 to 9 feet below the existing ground surface. Because rotary wash
drilling techniques were used to maintain the integrity of the boreholes, an accurate reading of the
groundwater elevation at the completion of drilling was not obtained. The depth to groundwater has
been inferred from the results of the standard penetration tests and the moisture content
determinations. Based on the review of laboratory soil moisture content data, the results of the
standard penetration testing, and our visual observations of the collected soil samples, we estimate
that the stabilized groundwater surface is at a depth of about 7 feet below the existing ground
surface. However, in this area the groundwater is likely influenced by the tides resulting in daily
groundwater elevation fluctuations of 1 to 2 feet. Therefore, for design purposes, a groundwater
elevation of 5 feet below the existing ground surface should be assumed. The borings were
backfilled with cement bentonite sturry immediately following the drilling operations. It should be
noted that fluctuations in the ground-water level may also occur due to variations in rainfall,
temperature and other factors not evident within the short duration of this subsurface investigation.
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34  REVIEW OF PREVIOUS REPORTS FOR THE OLD BASE FIRE STATION

In March 2001, EEE was provided with five engineering reports that addressed observed distress in
the old Base Fire Station. These reports presented results of extensive investigations, which included

the drilling of exploratory borings, laboratory analysis of soil and groundwater samples and structural
evaluations of the building.

In summary, the final report prepared by Metcalf & Eddy, dated October 23, 1990 concluded that
failure of the soils underlying the building foundations was not the cause of the distress observed in
the structure. The analyses lead to the general conclusion that the predominant cause of the damages
and deformations was horizontal expansion of the concrete pavement adjacent to the north side of
the building (this was apparently former Taxiway 7). It was concluded that the horizontal expansion
of this former taxiway was thermally induced and was compounded by pavement joint deficiencies
and insufficient maintenance of the existing expansion joints in the concrete. Metcalf & Eddy
recommended that a repair program be immediately implemented to return the structure to a
satisfactory condition, and that a rebuild program be initiated for implementation within the next five
years.

The October 23, 1990 report also presented depth to groundwater data from eight borings/monitoring
wells located in the immediate vicinity of the old Base Fire Station. The depths to groundwater
reported ranged from 5.4 to 7.0 feet below the existing ground surface (which is consistent with the
results presented in Section 3.3 of this investigation).
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4.0 GEOTECHNICAL RECOMMENDATIONS

The following recommendations are based on a review of the attached boring logs and laboratory
data, EEE's understanding of the proposed construction, and past experience with similar projects
and subsurface conditions. Should the proposed development plans or structural conditions differ
significantly from those on which our recommendations are based, EEE should be allowed the
opportunity to review and evaluate the findings of this report so that the recommendations may be
confirmed, extended, or modified as necessary. Should subsurface conditions be encountered during
construction that are different from those encountered in this investigation, then those differences
should be reported to EEE for review and evaluation.

The three primary considerations for foundation design at this site are the high water table, the layers
of very loose sand encountered near the elevation of the water table (depth of 5 to 9 feet) and the
proximity of existing masonry structures to the proposed facilities. The water table encountered in
the exploratory borings ranged in depth from about 5 to 9 feet below the existing ground surface.
This water table (which is typical for this area of Virginia) will limit the depths of excavations that
can be made without the installation of temporary dewatering. A layer of very loose sand was
encountered in almost all the borings at or near the groundwater elevation. These very loose sands
extended from about 5 to 10 feet below the ground surface. This layer will be subject to settlement
from loadings from the proposed structures. In addition, this layer will provide little support for
foundation systems. Finally, the proximity of existing masonry structures to the proposed facilities
may impact the type of foundation system selected or may affect the foundation system installation
method. The nearby masonry structures may be subject to distress due to vibrations from the
installation of some foundation systems (driven piles). In addition, there is an older brick structure
located adjacent to the proposed fire protection tanks. Settlements induces by these tanks may cause
settlement and cracking in this older structure.

Therefore, design recommendations for several foundation systems, including both deep and shallow
foundations, are presented below. The selection of the most appropriate system for each of the
structures should be based on the structural requirements of the individual structures. In general, the
deep foundation systems will be subject to limited settlements and will induce limited settlements
to adjacent structures. Shallow foundations will be subject to some settlement but the cost of this
type of foundation is significantly less than the deep foundation system.

We recommend that the AMU Hangar, the LO/CRF, and the Base Operations Facility be supported
on deep foundations. The Vertical Tank Storage and the Light Vault may be supported on spread
footings provided the criteria for maximum foundation depth, presented in Section 4.2.2 can be met.
If this criterion can not be met then deep foundations will be necessary. The fire protection tanks
may be supported on a ring wall for the shell and the bottom can be supported on granular materials
placed and compacted within the ringwall. However, settlements on the order of 5 inches should be
anticipated. These tanks need to be spaced away from existing structures and preloaded to induce
the settlement prior to construction of the pump house.
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4.1 EARTHWORK
411  Site Grading

Due to the relatively flat topography of the area, it is likely that the site grading to establish building
pads will be minimal. [t is our understanding that the design plans for some of the structures have
column bases located below the adjacent concrete slab floors. This may result in some excavations
on the order of 4 to 6 feet in depth. Soils generated by these excavations will be suitable for re-use
as structural fill provided these materials are not contaminated or otherwise environmentally
unsuitable. Some petroleum contamination was encountered in the borings drilled in the LO/CRF
and the Base Operations Facility areas. It is our understanding that separate environmental
evaluations have been performed for this apparent release. Soils generated from excavations in these
areas should be evaluated for contamination and, if contaminated, disposed of properly
{environmental sampling and testing of soil and groundwater was outside the scope of this
investigation).

Soils derived from on-site cutting or excavation operations {(excluding topsoil) would be suitable as
structural fill (except as noted above). However, due to the relatively high ground water table, cut
soils may require drying prior to placement as structural fill. Details regarding the placement and
compaction of structural fill are presented in Section 4.1.4 Structural Fill. :

Site work should begin with the clearing of all vegetation and topsoil or the demolition and clearing
of debris from existing structures, from those arcas designated for construction of the new facilities.
All vegetation, topsoil, and debris should be removed from the site. Holes resulting from the
removal of existing foundation elements or other underground obstructions should be properly
backfilled with compacted structural fill soil. Following stripping operations, areas at grade or
designated to receive fill should be proofrolled with a partially-loaded dump truck or similar piece
of rubber tired equipment to identify those areas requiring repair. Any area which ruts or pumps
excessively in the opinion of the geotechnical engineer should be repaired in the field as directed by
the geotechnical engineer prior to the beginning of fill operations. Based on our observation and
SPT information, it does not appear that large quantities of undercut will be required except where
saturated soils are encountered.

Other than organic topsoil, the need for undercutting is directly related to the moisture condition of
natural soils at the time earthwork is initiated. The natural near-surface soils are moderately well
drained but may become soft and difficult to compact during the typically wetter winter months of
November through April or May. In addition, during these wetter months it is very difficult to dry
soils that are above the optimum moisture content. To avoid delays during site grading operations,
we recommend earthwork activities be scheduled after May and prior November, if possible, to
facilitate site grading work.

4.1.2 Excavation Considerations

Based on our discussions with Burns & McDonnell it appears that some excavation work for column
bases and pile caps (on the order of 4 to 6 feet) may be required for the proposed facilities. The
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primary considerations for site excavations are the relatively high ground water level and the
possibility of caving of the sides of the excavations. As excavations get closer to the groundwater
table (approximately 5 feet below the existing ground surface) soil moisture content will increase
dramaticaily and the consistency of the soils will become looser (softer). Excavations that extend
below a depth of about 5 feet will likely encounter groundwater seeps and very soft excavation bases.
During our subsurface investigation “running” sands were not encountered in the borings. In open
cut situations some of these sands may exhibit a tendency to run. In addition, some of the near
surface soil layers encountered may tend to slough when exposed in vertical cuts. Ultimately, the
need for and design of temporary shoring and dewatering should be the sole responsibility of the
contractor.  All excavations should conform to applicable OSHA guidelines for safety
considerations.

4.1.3 Ground-Water Control

Based on ground-water observations during the field investigation, ground-water control should not
be a significant issue provided the excavations are limited to depths of 5 feet below the existing
ground surface. The loose, saturated, fine grained sands extending from a depth of about 5 feet to
10 feet bgs can produce significant quantities of water and the exposed soils may tend to “run” when
exposed in open cuts. The contractor should be prepared to install temporary shoring and dewatering
for any excavations that may encounter the water table. The ultimate determination of the need for
temporary shoring and its design should be the sole responsibility of the contractor. In addition, the
design of temporary dewatering systems should be the responsibility of the contractor.

If temporary or permanent excavations are planned that extend below an elevation equivalent to 5
feet below the existing ground surface, then water proofing and/or sump pumps should be
anticipated.

During the exploratory drilling apparently contaminated soils were encountered in some of the
borings drilled for the LO/CRF and the Base Operations Facility.. If groundwater is encountered in
these areas during construction it may be contaminated and require special handling and disposal.
It is our understanding that a number of environmental studies have been conducted in association
with this contamination. We recommend that these studies be reviewed prior to construction. In
addition, it would be prudent to require the testing of the groundwater prior to construction. During
the field portion of this investigation a number of monitoring wells were noted in this area that
would provide a means of obtaining groundwater samples.

4.1.4 Structural Fill

All saturated and/or organic laden topsoil materials and petroleum contaminated soils should be
considered as unsuitable for reuse as structural fill and should be removed from the building area and
disposed of properly. Overall, the soils encountered at the site will be suitable for reuse as structural
fill beneath foundations and pavements. Prior to placement of the fill the natural soils should be
scarified to a minimum depth of 6 inches. This scarification will provide adequate meshing of
placed fill materials at the fill interface which will minimize the potential of shear failure. All fili
material placed on the site should be compacted to at least 95 percent of the modified Proctor

rev F-22 Beddown Program-rpt.doc 4-3 May 20601




F-22 Beddown Program
Geotechnical Engineering Investigation

maximum dry density (ASTM D 1557) except in the final 12-inches beneath pavements and floor
slabs where this requirement should be increased to 98 percent of the modified Proctor maximum
dry density. Fill material should be placed in thin lifts not to exceed 8 inches (loose measure) and
compacted within 2 percent of the optimum moisture content. The project specifications should
require testing of each lift of fill to confirm the required degree of compaction is achieved. A
Nuclear Moisture Density Gauge (NMDG) will be suitable for compaction testing of on-site material
if used as structural fill. Alternative methods of testing compaction (Sand Cone - ASTM D1556-90
or Drive Cylinder - ASTM D 2937-90) may be utilized periodically for verification of the accuracy
of the NMDG test results during placement of structural fill. For earthwork volume considerations,
a shrinkage factor of 10 to 15 percent is recommended when virgin soils are recompacted as
engineered fill.

If off-site soils are used as structural fill, the materials best suited for this use are either a low
plasticity clay (e.g., silty or sandy clay - CL) or relatively clean sands (SM, SC, SP, SW). Low
plasticity clays should have plasticity indices and liquid limits less than about 25 and 45,
respectively. Granular soils (sand) should have less than 40 to 50 percent passing the No. 200 sieve
(percent fines). While soils can be used which have properties outside these limits, the higher the
plasticity (plasticity index and liquid limit), and the more fines (percent passing the No. 200 sieve),
the more moisture sensitive and the more ditficult to compact. High plasticity clays and silts should
not be used as structural fill.

4.1.5  Utility Installation

EEE recommends utility pipes be placed directly over at least 6 inches of open-graded crushed stone,
such as No. 57 stone or clean sand to provide a leveling cushion and a stable base for the pipe. If
very soft, unstable soil conditions are encountered at the invert elevation, the trenches should be
overexcavated approximatelyl2 inches and replaced with clean sands or open graded stone.
Determination of the need to undercut unsuitable soils should be made during construction by the
geotechnical engineer or experienced senior soil technician.

All backfill placed over the pipe should be compacted to at least 95 percent of the modified Proctor
maximum dry density except in the final foot beneath pavements or building subgrades where the
requirement should be increased to 98 percent of the modified Proctor maximum dry density. If the
soil cannot be compacted beneath and adjacent to the pipe, stone should be used for backfill. The
initial lift of soil backfill over the pipe should consist of material not containing large pieces of rock
or weathered rock to serve as a cushion over the pipe for subsequent fill placement and compaction.
Additionally, in-place density tests should be performed to confirm backfill compaction requirements
are being met. Most soils removed from the excavation may be utilized as backfill providing they
can be suitably compacted. Shallow excavations should hold a neat vertical line for temporary
trench cuts; however, all excavations should be in accordance with applicable OSHA regulations for
safety to workmen.
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4.1.6  Seismic Potential

The proposed site lies within a band which extends up the east coast of the Mid-Atlantic states rated
as Zone 1, as determined by the U.S. Coast and Geodetic Survey. This rating system ranges from
0 (no damage) to 3 (major damage} and estimates the seismic risk in the United States. Zone | is
defined as being only a slight risk of minor damage due to a major earthquake. The probable
frequency of occurrences of major earthquakes was not considered in assigning ratings to the various
zones; however, the proposed site is not in a high-intensity-earthquake-prone area of the United
States.

4.2 FOUNDATION DESIGN AND ANALYSES

The primary geotechnical considerations for foundation design are the layer of very loose to loose
sands that are present from a depth of about 5 to 10 feet beneath the ground surface, the high water
table, and the presence of old masonry buildings (near some of the structures) that may be damaged
by construction related vibrations. In order to accommodate these design constraints, EEE is
presenting multiple foundation recommendation alternatives. These alternatives represent both
shallow and deep foundation systems. These recommendations will give the project designers the
necessary information to select the appropriate foundation system for each structure.

Our review of design information for structures in the immediate vicinity of the proposed F-22
Beddown Facilities indicates that both shallow spread footings and timber piles have historically
been used. It is our understanding that the old Fire Station, which is the location of the proposed
Base Operations Facility, was supported on shallow spread footings. Although the old Fire Station
experienced significant distress over its lifetime, the general conclusion developed by Metcalf &
Eddy was that the distress was related to thermal expansion of an old adjacent taxiway and not on
foundation failure. However, Metcalf & Eddy stated that it was likely that any future structures in
this area should be supported on a deep foundation system. The new Fire Station, which is located
approximately 600 feet south of the proposed LO/CRF and about 1,000 southeast of the old Fire
Station, is founded on timber pile foundations.

We have received conflicting information regarding the foundations supporting the existing hangars
located in the area of the proposed AMU Facility. We were initially informed that these structures
were supported on shallow spread footings. However, we were recently informed that these
buildings might actually be supported on timber piles. To date, we have not reviewed any
documentation that could confirm either foundation type. We recommend that the foundation system
supporting these structures be determined. The foundation type will affect the cost to demolish the
structures that are to be removed. In addition, the type of foundation will affect the susceptibility
of the remaining structures in the immediate area to possible vibration and settlement induced
damage.

42.1 Driven Pile Foundations

Our review of design information for structures in the vicinity of the proposed F-22 Beddown
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Facility indicates that timber piles have historically been the deep foundation system of choice.
However, it is our experience that pre-stressed concrete piles are being used more frequently and are
becoming more affordable for these types of facilities. In addition, some of the design lateral loads
may push the limits of the lateral capacity of timber piles.

Because both timber and pre-stressed concrete piles are a form of displacement pile they may be
prone to premature refusal. Therefore, we recommend that piles to be used at this facility be
relatively short — 25 feet. Pre-drilling of the piles to a depth of 15 feet will reduce driving induced
vibrations without significantly affecting the pile load carrying capacity. The diameter of the pre-
drill hole should be no greater than 2/3 of the diameter of the pile (for 12-inch square concrete piles
the maximum pre-drill hole is 8-inches).

The Soil Survey for the area indicates that the mapped soils in the vicinity of the site possess a
moderate to high corrosion potential. Due to the mapping of high corrosion potential soils at the site
EEE recommends that the piles be adequately corrosion protected prior to installation. Corrosion
protection for concrete piles may include such measures as the use of Type II cement, air
entrainment, or corrosion inhibitor additives. It is our conclusion that cathodic protection is not
required. In addition, we recommend that timber piles be treated to resist decay with bitumen or an
equivalent compound.

The subsurface investigation revealed a very loose to loose layer of fine grained, silty sand that
generally extended from 5 to 10 feet below the existing ground surface. This soft layer appears to
be directly related to the presence of the water table in this zone. Below a depth of 10 feet the soils
generally became loose to medium dense, silty sands. From a depth of about 10 feet beneath the
existing ground surface combination friction and end bearing piles will develop the load carrying

capacity.

The allowable load carrying capacity of the two pile types recommended are presented in Table 1.

These calculations have been made assuming both end bearing and skin friction contribute to the
pile capacity for compression. Ideally, piles should be spaced with a minimum of three (3) pile
diameters (center to center) between adjacent piles. At this spacing the full capacity of the pile
should be available. If piles are spaced closer than 3 pile diameters there is a greater likelihood that
the driving operations will cause shifting of the adjacent, previously installed piles. In no case
should piles be spaced closer than 2 pile diameters.
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Table 1
Axial and Lateral Pile Capacities
F-22 Beddown Program

Langley Air Force Base
Pile Type | Pile Axial Axial Axial Lateral Load
Length | Compression | Compression | Tension Capacity
(ft) Capacity Capacity Capacity (0.5 inch
(FS=3) (FS=2) (FS=3) deflection)
Brom’s Method
0.4 tons single pile
Timber Pile free head condition
(Minimum 25 9 tons 13 tons 5 tons 0.7 tons single pile
tip diameter fixed head
8-inches) condition
1.5 tons single pile
Pre-stressed free head condition
Concrete 25 17 tons 25 tons 7.5 tons
ill::ll: S]?lﬁ'ze) 3.0 tons single pile
fixed head
condition

With these loading conditions we estimate the settlement of the individual piles as less than 0.25
inches.

It is possible to increase the axial pile capacities presented in Tablel by driving the piles deeper.
However, if the piles are driven deeper to achieve greater axial capacities a larger pile hammer will likely
be required which would increase the vibrations induced by the pile driving. These increased vibrations
may adversely impact adjacent structures. Soil conditions, pile hammer, and pile type directly influence
the pile driveability. A practical limit for timber pile length is about 60 feet with an upper limit for axial
pile capacity is about 50 tons.

It has been our experience that the fine sand soils that underlie the site tend to set-up over short periods
of time. Thus, retapping of the piles if required may be difficult.

The allowable lateral load carrying capacity of the individual piles has been calculated for both the
fixed and free head conditions and is presented in Table 1. In the free head condition, the
assumptions of no load eccentricity and an allowable lateral deflection of 0.5 inches at the ground
surface were used.

It is our understanding that Burns & McDonnell intend to employ the computer program LPILE Plus
to evaluate the lateral load carrying capacities of the piles for the AMU structures. Table 2 presents
recommended soil input values for this area of the site.
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Table 2

Lateral Capacity Determination — LPILE Plus Model Input

Pile Foundations —- AMU Area

Depth Seil Navg | Dry Unit | Wet Unit | Phi angle | Cohesion | k (pci) Eso
Range | Type Weight | Weight | (degrees) (psf)

(ft) i (pef) (pef)
Representative Borings AMU-3, 4,9
0-4 CL/SC 112 95 110 0 1,000 250 0.006
4-11 SM/SP | <4 75 110 30 0 20 0
>1] SP 8 87 115 34 0 60 0
Representative Borings AMU-1,2,5,6
0-5 CL/SC |9 95 110 0 1,000 250 0.006
5-15 SM/SP | <4 75 10 30 0 20 0
>15 SP 8 87 115 34 0 60 0

Pile foundations should be driven with a hammer having adequate rated energy to overcome the
driving resistance during installation. Once a hammer is selected, a wave equation analysis should
be performed to evaluate the hammer properties. We recommend that at least one pile load test be
performed prior to installation of all the piles for any given structure. The installation of the test pile
should be performed with the equipment proposed for production installation. The installation of
the test pile and as well as the pile load test should be performed under the observation of a
geotechnical engineer. We recommend that load testing be performed no sooner than 10 days
following the pile driving to aliow for dissipation of excess pore pressures from the soil around the
pile.

It is our understanding that Burns & McDonnell intend to require pile load testing at each of the
building locations. By requiring field load testing, a factor of safety of 2 may be applied to the
measured ultimate pile capacity to arrive at the allowable pile capacity (UBC 1997). This
methodology for determining the allowable pile capacity is acceptable and will provide a more
accurate measurement of the true allowable pile capacity. For initial design purposes, the axial
capacities presented in Table 2 using the Factor of Safety of 2 may be used.

In areas where existing structures are located near the proposed construction we recommend
vibration monitoring of these existing structures during the pile driving. The vibrations produced
by the driving operations may cause cracking in some of these older masonry structures. Ata
minimum, a crack survey of the adjacent structures should be performed before commencement of the
pile driving. The purpose of this monitoring should be to assist in the assessment of the effects of the pile
driving on the adjacent structures. It is our opinion, that a structural engineer should be consulted
regarding the type and frequency of vibration monitoring. We anticipate that predrilling for the piles
should reduce the possibility of producing vibrations that could cause damage to the structures.

To the extent possible, the installation of the piles should be a continuous operation without
termination of driving until the point of acceptable resistance or embedment is achieved. The silty
sands of the Yorktown formation tend to set following pile driving operations, thus making re-
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driving difficult. Pile driving within a given pile group, should begin at the center of the group and
progress outward to reduce hard driving of interior piles due to soil densification (this is especially
important for prestressed concrete piles). If piles experience heave or rise of more than % inch after
driving, they should be re-driven to seat the tip of the pile in the bearing stratum.

It is recommended that all piles be driven in the presence of a geotechnical engineer experienced in
pile driving. If premature refusal of the piles is encountered, we recommend that a pile driving
analyzer be used to evaluate hammer efficiency and energy prior to approving early cut off. During
the pile installation, the following quality control observations should be performed by the
geotechnical engineer:

*e

*

Observe the pile installation equipment and report non-conformance to the specifications
Continuously observe the pile installation

Have knowledge of the soil conditions at the site and the required penetration of each pile
Record and report movement of previously installed adjacent piles

Observe piles prior to installation for any obvious defects

Count and record the blows per foot during the driving

Recommend halting of driving operations when unanticipated difficulties or conditions are
encountered

*
.0

-,

L/
0’0

e

*

e

*

53

*

3

o

4.2.2 Shallow Foundations

Should the designers determine that deep foundations are not required for the Vertical Tank Storage
or the Lighting Vault the following shallow foundation recommendations should be employed. It
should be noted that mixing deep and shallow foundations for the same structure may resuit
unsatisfactory differential settlement in the structure.

Conventional continuous and isolated spread footings bearing (on undisturbed native soils or) on
compacted fill may be used at the designers discretion. All footings should be founded at least 18
inches below the nearest adjacent finished grade. In addition, footing excavations should not be
extended to depths greater than 2.5 feet below the existing ground surface so as to not encounter the
water table or the loose (soft) soils associated with the water table. If deeper excavations are
required, shallow foundations should not be considered an appropriate foundation alternative.
Footings located adjacent to other footings or utility trenches should have their bearing surfaces
situated below an imaginary 1.5 horizontal to 1 vertical plane projected upward from the bottom of
the adjacent footing or utility trench.

At the above depths, the footings may be designed for an allowable bearing pressure of 1,500 pounds
per square foot due to dead loads, 1,875 pounds per square foot due to dead plus live loads and 2,250
pounds per square foot for all loads including wind or seismic. The allowable load capacity
calculated for dead loads includes a factor of safety of 3.0. The allowable bearing pressures are net
values; therefore, the weight of the footing can be neglected for design purposes. All footings should
have a minimum width of 14 inches, and all continuous footings should be tied together with
reinforcing steel. Footings should not have a minimum horizontal dimension less than 12 inches.
Maximum anticipated settlements of shallow foundations are 1.25 inch with a maximum differential
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settlement of approximately 0.6 inches.

All continuous footings should be designed with adequate top and bottom reinforcement to provide
structural continuity and to permit spanning of local irregularities. Any visible cracks in the bottoms
of the footing excavations should be closed by wetting prior to construction of the foundations. To
assure that footings are founded on appropriate material, we recommend that a geotechnical engineer
observe the footing excavations prior to placing steel or concrete.

Lateral load resistance may be developed in friction between the footing bottom and the supporting
subgrade. A friction coefficient of 0.30 is considered applicable. As an alternative, a passive
resistance equal to an equivalent fluid weighing 300 pounds per cubic foot acting against the
foundations may be used. If the foundations are poured neat against the soil, friction and passive
resistance may be used in combination.

4.2.3 Fire Protection Tank Ring Wall

We recommend that the exterior shell of the fire protection tanks be supported on a shallow strip
footing bearing on compacted fill. Prior to construction two feet of structural fill soil should be
placed in the tank area to provide a smooth uniform base for footing and tank support. The footing
should be founded at least 18 inches below the lowest adjacent finished grade. In addition, the
footing should be founded no greater than 3 feet below the existing ground surface. If deeper
excavations are required, a shaliow foundation may not be an appropriate foundation alternative.
If the footing is located adjacent to other footings or utility trenches its bearing surface should be
located below an imaginary 1.5 horizontal to 1 vertical plane projected upward from the bottom of
the adjacent footing or utility trench.

At the above depths, the strip footing may be designed for an allowable bearing pressure of 1,500
pounds per square foot due to dead loads, 1,875 pounds per square foot due to dead plus live loads
and 2,250 pounds per square foot for all loads including wind or seismic. The allowable load
capacity calculated for dead loads includes a factor of safety of 3.0. The allowable bearing pressures
are net values; therefore, the weight of the footing can be neglected for design purposes. The strip
footing should have a minimum width of 14 inches and should be tied together with reinforcing steel.

The interior of the ring wall should be backfilled with compacted granular structural fill to provide
uniform support for the bottom of the tank.

All continuous footings should be designed with adequate top and bottom reinforcement to provide
structural continuity and to permit spanning of local irregularities. Any visible cracks in the bottoms
of the footing excavations should be closed by wetting prior to construction of the foundations. To
assure that footings are founded on appropriate material, we recommend that a geotechnical engineer
observe the footing excavations prior to placing steel or concrete.

Lateral load resistance may be developed in friction between the footing bottom and the supporting
subgrade. A friction coefficient of 0.30 is considered applicable. As an alternative, a passive
resistance equal to an equivalent fluid weighing 300 pounds per cubic foot acting against the
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foundations may be used. If the foundations are poured neat against the soil, friction and passive
resistance may be used in combination.

The fire protection tanks will have flexible bottoms with the exterior shell supported on a ring wall
(strip footing). Total settlement induced by the loaded tank will be on the order of 5 inches.
Consolidation testing was not performed on the fine-grained sands encountered beneath the site.
However, a consolidated undrained (CU) triaxial shear test was performed on a sample of these
materials obtained from the AMU area. EEE reviewed the consolidation data obtained from the
toiaxial test and performed a rough calculation of the time rate of settlement. Based on these
calculations it is our opinion that 90 percent of the total settlement should be realized approximately
six to eight weeks following the filling of the water tanks.

In order to confirm the magnitude and rate of settlement, it is still EEE’s recommendation that
survey-monitoring points be established around the perimeter of the tank ring walls (minimum of
4 points evenly spaced around each ring wall) prior to the initial filling of the tanks. The tanks
should then be filled with water and allowed to settle. During this time period surveys of the
benchmarks on the ringwall should be performed at least weekly to measure the settlement. A graph
of settlement vs. time should be generated as an aid in evaluating when the primary settlement of the
tanks is complete. These points should be monitored at least weekly.

In order to minimize damage to existing structures in the area and damage to the proposed pump
house we recommend that the tanks be located a minimum of 40 feet from the existing brick
building. In addition, the tanks should be constructed prior to construction of the pump house or
connection of permanent piping to the tanks.

4.2.4 Retaining Walls for Pit Excavations

In the case of retaining wall design for pits, EEE recommends the use of an at rest earth pressure (K,)
equal to 0.60. For the soil conditions present at the site, we recommend an active earth pressure (K,)
equal to 0.40. Active earth pressures should only be used in cases where the retaining walls are
considered unrestrained. In the case of pits within structures, the retaining walls should be
considered restrained.

If the structural engineer determines that there are surcharge loads on the walls, the walls should be
designed to resist an additional uniform pressure equivalent to one-half or one-third of the maximum
anticipated surcharge load applied to the surface behind restrained or unrestrained walls,
respectively.

The above pressures assume that sufficient drainage will be provided behind the walls to prevent the
build-up of hydrostatic pressures from surface and subsurface water infiltration. In cases where there
is the possibility of the retaining wall extending below the water table or where perched water may
accumulate behind the retaining wall, hydrostatic pressures should be added to the design soil
pressures.
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Walls constructed above the seasonal high water table may be designed with adequate drainage to
avoid superimposing a hydrostatic load. Adequate drainage may be provided by an underdrain
system consisting of a four-inch rigid perforated pipe bedded in 3/4-inch clean, open-graded rock.
The entire rock/pipe unit should be wrapped in an approved non-woven, polyester geotextile. The
rock and fabric placed behind the wall should be at least one foot in width and should extend to
within one foot of finished grade. The upper one-foot of backfill should consist of on-site,
compacted, impervious soils. Flexible, perforated pipe is not acceptable pipe for use in the
underdrain system. The underdrain pipe should be connected to a system of closed pipes that
daylight from behind the wall. As an alternative to the underdrain system a series of weep-holes
constructed at the bottom of the wall may be used. The construction of weep-holes through the wall
will eliminate the need for the underdrain pipe behind the wall.

4.2.5 Interior Floor Slabs-On-Grade

We recommend that interior floor slabs be supported on a minimum of 6 inches of granular fill soil.
The slabs may be designed for an assumed subgrade modulus of 90 pci in cut areas. This subgrade
modulus may also be used in fill areas provided the upper 12 inches of the fill soil is compacted to
a minimum of 95 percent of the modified Proctor maximum dry density. Prior to final construction
of the slab, the subgrade surface should be proof-rolled to provide a smooth, firm surface for slab
support. The slabs should be appropriately reinforced according to structural requirements;
concentrated loads may require additional reinforcing.

In areas where floor wetness would be undesirable, 4 inches of free draining gravel should be placed
beneath the floor slab to serve as a capillary barrier between the subgrade soil and the slab. In order
to minimize vapor transmission, an impermeable membrane should be placed over the gravel.

We also recommend that the specifications for slab-on-grade floors require that moisture emission
tests be performed on the slab prior to the installation of any flooring. No flooring should be
installed until acceptable moisture emission levels are recorded for the type of flooring to be used.

4.2.6 Exterior Slabs-On-Grade

Exterior slabs-on-grade (pavement areas) should be supported by a minimum of 6 inches of
compacted granular backfill. The slabs may be designed for an assumed subgrade modulus of 90
pci in cut areas. This subgrade modulus may also be used in fill areas provided the upper 12 inches
of the subgrade is compacted to a minimum of 95 percent of the modified Proctor maximum dry
density. Prior to final construction of the slab, the subgrade surface should be proof-rolled to provide
a smooth, firm surface for slab support. Any areas that exhibit pumping or rutting during
proofrolling should be repaired by undercutting the area and backfilling with either washed stone or
properly compacted soil.

4.3 PAVEMENT DESIGN PARAMETERS

EEE has not been provided specific traffic loading information for this project. However eight
samples of the near surface soils were obtained for California Bearing Ratio Testing (CBR). The
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F-22 Beddown Program
Geotechnical Engineering Investigation

results of the CBR testing are discussed below with some general pavement design recommendations
and presented in summary form on Table 4.

Six of the CBR tests produced values in the range of 4.2 to 6.4. Two of the tests produced CBR
values of 10.4 and 11.0. During the butk sampling of the soils for the testing, it was observed that
some of the samples contained small pieces of gravel which were likely mixed into the soil matrix
during the original construction operations. It is EEE’s opinion that these small gravel pieces
affected the CBR values in the two samples with the higher CBR values. For design purposes, EEE
recommends that the lower CBR values be used. These values represent actual test results on
existing materials at specific locations and should be appropriately reduced or recalculated based on
applicable pavement design method.

Our subsurface investigation did not reveal the presence of previous subgrade stabilization beneath
the existing pavements.

Pavement performance is directly related to subgrade support characteristics; therefore, the need for
subgrade preparation immediately prior to base course placement is reemphasized as a necessary
operation to provide a significant pavement service life.

Additionally, based on our experience with other projects in the area, we caution against operating
heavy construction equipment on a partial pavement section. Numerous pavement failures and
reduced pavement life have been observed at other facilities due to significant construction traffic
operating on a reduced pavement section in which the final asphalt wearing course had not been
placed. The omission of the final wearing course reduces the structural number of the pavement
section such that the pavement section does not have suitable strength for supporting heavy loads.
If the contractor chooses to delay placement of the final wearing course of asphalt until after
completion of the majority of construction, we recommend that an increased pavement section be
utilized to provide adequate support for the construction traffic.
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F-22 Beddown Program

Geotechnical Engineering Investigation

TABLE 3

SUMMARY OF BORING LOCATION SURFACE CONDITIONS

F-22 BEDDOWN PROGRAM

Boring Location | Boring Number Surface Asphalt Concrete
Conditions Thickness Thickness
AMU Hangar AMU-1 grass i *x4
AMU Hangar AMU-2 grass *x Ak
AMU Hangar AMU-3 grass il A
AMU Hangar AMU-4 asphalt 3 inches 6.5 inches
AMU Hangar AMU-5 asphalt 1.25 inches 7 inches
AMU Hangar AMU-6 asphalt 1.5 inches 6 inches
AMU Hangar AMU-7 asphalt 2.25 inches 8.5 inches
AMU Hangar AMU-8 asphalt 4 inches none
AMU Hangar AMU-9 asphalt 3 inches none
LO/CRF LO-1 grass ok ok x
LO/CRF LO-2 grass *ak ol
LO/CRF LO-3 grass ok i
LO/CRF LO-4 grass Bk o
LO/CRF LO-5 grass *Ex hxx
LO/CRF LO-6 grass horx ¥
Base Operations BO-1 conerete none 10.5 inches
Base Operations BO-1A concrete none 10.0 inches
Base Operations BO-2 concrete none 7 inches
Base Operations BO-3 concrete none 4.5 inches
Base Operations BO-4 asphalt 3.5 none
Base Operations BO-5 grass ok ok
Base Operations BO-6 grass i ok
Vertical Tank
Storage VT-1 grass *E* Rk
Vertical Tank
Storage VT-2 grass kX ok x
Light Vault LV-1 grass FEx A
Fire Protection
Tanks PO-1 asphalt 3 inches none




F-22 Beddown Program
Geotechnical Engineering Investigation

TABLE 4
SUMMARY OF CALIFORNIA BEARING RATIO TESTS
F-22 BEDDOWN PROGRAM

California Bearing Ratio
Maximum Optimum (CBR)
Boring No. Sample Dry Density Moisture 0.1 inch 0.2 inch
Depth (ft) (pcef) Content (%) penetration | penetration
LO-5 1-5 116 14 5.5 5.2
LO-6 1-5 117 12.5 5.5 6.5
BO-1 1-5 113.9 15 10.4 92
BO-1A 1-5 114 16 59 4.9
BO-5 1-5 108.5 18 5.0 4.4
BO-6 1-5 115 13.5 6.4 5.7
AMU-7 1-5 118.5 11.5 11.0 12.8
AMU-8 1-5 119 13.4 42 3.8
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SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: BORING NUMBER
F.29 BeddoWn Facility started drilling @ 8 feet, used about 1/4 bag_ AMU-1
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 1 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FINISH
WATER LEVEL 6.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 1:45 1:30 210
DATE 1/17/01 DATE DATE
DATUM: FT MSL GROUND ELE.:4.18 ft | CASING DEPTH 1/17/01 1/17/01

DRILL RIG: CME

SURFACE CONDITIONS __JIass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

DEPTH IN
FEET

SAMPLER

LITHOLOGY

DESCRIPTION
OF
MATERIAL

BLOWS per
FOOT (N)

TEST RESULTS

PENETRATION RESISTANCE
10 20 30 40 60 80 100

WATER
CONTENT %
LIQuUID
LIMIT %
PLASTICITY
INDEX

CLAY(CL), sandy, sulty medium stuff to Stlff

CLAY (CL), sandy, medium to stn‘f,
gray

SAND(SC), v. fine-grained, clayey,
very loose to loose, gray, few
rounded pebbles

Percent finer than No. 200 = 21.8%

SAND(SM), v. fine-grained, silty, very
ioose to loose, bluish gray, few shell
fragments

Percent finer than No. 200 = 15.1%

few shell graments and small intact
shells

35

35




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.:4.18 ft

DRILLING METHOD: m

ud rotary with tricone bit |
started drilling @ 8 feet, used about 1/3 bag |

BORING NUMBER

AMU-1
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 2 of 2
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 6.0 TIME TIME
TIME 145 1:30 2:10
DATE 1117/01 DATE DATE
CASING DEPTH 117101 | 117/01

_DRILL RIG: CME

DRILL ANGLE: 90°

SURFACE CONDITIONS grass

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140¢ safety hammer

LOGGED BY: M. Thomas

- fragments

Bottom of Boring @ 35'

- v. fine-grained, silty, very loose to
- loose, bluish gray, few shell

12

- . 5 _|TEST RESULTS PENETRATION RESISTANCE
= r aZz
oy | g DESCRIPTION e P P 10 20 30 40 60 80 104
ol 1212 OF £9| 58| 35 | 24
5= 2

8 |zlE MATERIAL =i R L

7] | Q i
- {continued) SAND(SM), \




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: mud rotary with tricone bit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag | AMU-2
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 1 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: AMU Building START FINISH
WATER LEVEL 7.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 11-30 11:15 12:20
DATE 1/17/01 DATE DATE
DATUM: FT MSL GROUND ELE.:6.21 CASING DEPTH 1/17/01 | 1/17/01

DRILL RIG: CME

SURFACE CONDITIONS Qgrass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Driliing, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

z .15 5 _[TEST RESULTS] PENETRATION RESISTANCE
= aZ
e 3 DESCS:_PT'ON or ei|ex £ 10 20 30 40 60 80 100
o Emf 3E SE
871z | £ MATERIAL 98| 55| %% | 52
L SAND(SC), v. fine-grained, clayey, 171 9
B slightly silty, medium dense, mottled
| ||| _gryandbrown ______________. 11 123
- SAND(SC), very fine grained, clayey,
medium dense, mottled yellow brown
— 8 and gray Y 17 120|147 |29
|- 4-- 4~ - Percent finer than No. 2002 32.7%____| ¢ |33
I SAND(SM), very fine-grained,
= . . 4 |34
1 slightly clayey, very loose to medium
10 dense, bluish gray
- Percent finer than No. 200 =16.8% | 8 |35
—15
| 7 |37
— 20
= 8 33
—25 trace sheils in sample @ 25’
111356 \
- 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: (00-062

DATUM: FT MSL GROUND ELE.;5.21

DRILLING METHOD: mud rotary

with tricone bit |
started drilling @ 8 feet, used about 1/3 bag

BORING NUMBER

AMU-2
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 2 of 2
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 7.0 TIME TIME
TIME 11:30 11:15 12:20
DATE 1/17/01 DATE DATE
CASING DEPTH 11701 1/17/01

DRILL RIG: CME

SURFACE CONDITIONS grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

10

20 30 40

PENETRATION RESISTANCE

60 80 104

z > 5 _|TEST RESULT
=& |8 DESCRIPTION SE AT T2
e OF 5| BE| 35 |28
& % = MATERIAL SR REREE
B SAND(SM), very fine-grained, slightly
clayey, very loose to medium dense,
i bluish gra
R aray 10 |34
— 35
B 15133
| 40 Percent finer than No. 200 = 22.5%
i few shells from 44 1633
—45
n 19 |34
— 50
L 21|36
—55
19|36
60 = - — e
- Bottom of Boring @ 60'




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: (00-062

DATUM: FT MSL GROUND ELE.:6.55 ft

DRILLING METHOD: myd rotary with tricone hit | BORING NUMBER
started drilling @ 8 feet, used about 1/4 bag AMU-3
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 1 of 3
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 6.0 TIME TIME
TIME 12:30 12:00 1:30
DATE 1/18/01 DATE DATE
CASING DEPTH 1/18/01 1/18/01

DRILL RIG: CME

SURFACE CONDITIONS Qrass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

> > 5 _|TEST RESULTS PENETRATION RESISTANCE
- o az

Ew|Y| S DESCRIPTION 2| ek | gx B, 1020 30 40 60 80 104
TR OF 29| 58|85 | 2%

o [z |E MATERIAL fu| 35| 7 | 22

[7] = [&] o

= SAND (SC), v. fine-grained, clayey, 14
- medium dense, gray /
- 10|16 30 |14
L -1 __Percent finer than No. 200 = 36.2%_|

— 5 SAND(SM), v. fine-grained, silty, 7

loose, gray with yellow mottles
4 136

- Percent finer than No. 200 = 19.2%

Rt B o B B A L L T 5

10 SAND({SM), very fine-grained, silty

| loose, bluish gray

- 9

—15 trace small shells and shell fragments

" 8

—20

- 6

—25

8
- 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.: 6.55 ft

DRILLING METHOD: BORING NUMBER
started drilling @ 8 feet, used about 1/3 bag AMU-3
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 2 of 3
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 6.0 TIME TIME
TIME 12:30 12:00 1:30
DATE 1/18/01 DATE DATE
CASING DEPTH 1/18/01 1/18/01

DRILL RIG: CME

SURFACE CONDITIONS grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

pu

i A DESCRIPTION
|_|-|-| | -

e i
B2 |E MATERIAL

PENETRATION RESISTANCE

10 20 30 40

60 80 104

dense, bluish gray

slightly clayey @53’

few shells @ 55’

(continued) SAND(SM), very
fine-grained, silty loose to medium

s _ [TEST RESULTS]
oz

=1
%]
251825 | 5
Q0| 58|53 |22
ol B 3
10

11

11

9

12

12




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility

Langley Air Force Base

Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.:6.55 ft

DRILLING METHOD: muid rotary with tricone hit | BORING NUMBER
started drilling @ 8 feet, used about 1/3 bag | AMU-3
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 3 of 3
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 80 TIME TIME
TIME 12:30 12:00 1:30
DATE 1/18/01 DATE DATE
CASING DEPTH 1/18/01 | 1/18/01

DRILL RIG: CME

SURFACE CONDITIONS _grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

5

o188 DESCRIPTION
Fula | g OF

w = I

85| E MATERIAL

TEST RESULTS

10 20 30 40

PENETRATICN RESISTANCE

60 80 100

BLOWS per
FOQT {N)
WATER
CONTENT %
LiQUID
LIMIT %

PLASTICITY
INDEX

- dense, bluish gray

Bottom of Boring @ 65'

- (continued_ SAND(SM), very
= fine-grained, silty loose to medium

20




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: i i i BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag | AMU-4
Langley Air Force Base of QuickGe!
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 1 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START p——
WATER LEVEL 6.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 10:30 10115 | 10:50
DATE 1/18/04 DATE DATE
DATUM: FT MSL GROUNDELE.:5 96 ft [ CASING DEPTH 1/18/01 | 1/18/01

DRILL RiG: CME

SURFACE CONDITIONS 3" AC over 6.5" concrete

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

DEPTH IN
FEET

SAMPLER

LITHOLOGY

DESCRIPTION
OF
MATERIAL

BLOWS per
FOOQT (N)

TEST RESULTH

WATER
CONTENT %
LIQuID
LIMIT %

PLASTICITY
INDEX

PENETRATION RESISTANCE
10 20 30 40

60 80 100

e, e e e — o = = -

CLAY (CL), very sandy, silty, medium
stiff to stiff, few rounded pebbles,
mottled yellow and brown

SAND (SM), very fine-grained, silty,
very loose to loose, mottled orange
and gray

SAND(SM), very fine-graned silty,
very loose to ioose, bluish gray

11

N




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langiey Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: (00-082

DATUM: FT MSL GROUND ELE.:5.96 ft

DRILLING METHOD: mud ratary with tricone hit | BORING NUMBER
started drilling @ 8 feet, used about 1/3 bag | AMU-4
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 2 of 2
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 6.0 TIME TIME
TIVE 10:30 10:15 10:50
DATE 1/18/01 DATE DATE
CASING DEPTH 1/18/01 | 1/18/01

DRILL RIG: CME

SURFACE CONDITIONS 3" AC over 6.5" concrete

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Dirilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer LOGGED BY: M. Thomas

>_
clg 8 DESCRIPTION
B %2 o
8713 |2 MATERIAL

TEST RESULTS

PENETRATION RESISTANCE

10 20 30 40

80 80 100

8LOWS per
FOOT (N)
WATER
CONTENT %
LIQUID
LIMIT %

PLASTICITY
INDEX

Bottom of Boring @ 35'

SAND(SM), very fine-grained silty,
very loose to loose, bluish gray

10




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: [DRILLING METHOD: myud rotary with tricone hit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag | AMU-5
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 1 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START EINISH
WATER LEVEL 50 TIME TIME
PROJECT NUMBER: 00-062 TIME 1:00 12:45 1:15
DATE 1/17/04 DATE DATE
DATUM: FT MSL GROUND ELE.:5.15 ft | CASING DEPTH 117/01 | 1/17/01
_DRILL RIG: CME SURFACE CONDITIONS _1/25" AC over 7" concrete
DRILL ANGLE: 90° DRILLING CONTRACTOR: Fishburne Drilling, inc.
SAMPLE HAMMER TYPE: 140¢# safety hammer LOGGED BY: M. Thomas
> % 5 {TEST RESULTS] PENETRATION RESISTANCE
= x azZz
Thld|Q DESCS:_PT]ON 2| gt | o2 | By 10 20 30 40 60 80 100
E'.I E % g:) O 8 e éz 53
a z|E MATERIAL =8~ 5=
] J].J-825"ACandconcrete__________] R
N SAND(SP)
i SAND(SC) 4
-5 2 |34
Percent finer than No. 200 = 23.5% 3
B SAND(SM), v. fine-grained, silty, very 3
—10 loose to loose, bluish gray
- Percent finer than No. 200=14.9% | 5 (36
—15
B trace shell fragments °
=20
- 9
—25
9
- 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langley Air Force Base

Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.: 5 15 ft

DRILLING METHOD: muid rotary with tricone hit | BORING NUMBER
started drilling @ 8 feet, used about 1/3 bag AMU-5
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 2 of 2
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 50 TIME TIME
TIME 1-00 12:45 1:15
DATE 1117101 DATE DATE
CASING DEPTH 117/01 1/17/01

DRILL RIG: CME

SURFACE CONDITIONS

1.25" AC over 7" concrete

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Dirilling, inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

_ > 5 _|TEST RESULTS] PENETRATION RESISTANCE
= o ozZ
EE 4 g DESCS::PHON ”;’5 ef|ax [ 1020 30 40 60 80 100
% FARTRES
8| & MATERIAL 99| 55| %% | 22
B (continued) SAND(SM), v. fine-grainec \
B silty, very loose to loose, bluish gray \
B few shell fragments @34’ 12 .
i 2 o i E bbb
Bottom of Boring @ 35'
—40
45
— 50
—55
e B R e e e P R
B Bottom of Boring @ 60'




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

DRILLING METHOD: mud roft,

ary with tricone bit
F-22 Beddown Facility started driling @ 8 feet, used about 1/4 bag|

BORING NUMBER

AMU-6
Langley Air Force Base of QuickGe!
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 1 of 3
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START CNISH
WATER LEVEL 7.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 10:00 9:20 11:00
DATE 1/17/04 DATE DATE
DATUM: FT MSL GROUND ELE.: 5.15 ft [ cASING DEPTH 117/01 | 1/17/01
DRILL RiG: CME SURFACE CONDITIONS  1.5" AC over 6" concrete

DRILL ANGLE: 909

DRILLING CONTRACTOR: Fishburne Dirilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

>

ZeiE |8 DESCRIPTION
EEIE |2 OF

a7 1% | E MATERIAL

BLOWS per
FOOT (N}

PENETRATION RESISTANCE

10

20 30 40

60 80 100

- SAND (SC), fine grained, clayey,
- loose, mottled yeliow, brown and

B gray
— 5

Percent finer than No. 200 = 19.8%
10 SAND (SM), very fine-grained, silty,
- loose to medium dense, bluish gray
- Percent finer than No. 200 = 18.3%
—15
— 20
B few shell fragments starting @ 24'
—25

[¢o)

04}

10

11

TEST RESULTS]
# >

g2 | 9F | 5x
Ed| 33 [ 58
gé - éz
12

24

29

33

33

36

33

32




SOIL BOREHOLE LOG

SiTE NAME AND LOCATION:

F-22 Beddown Facility

Langley Air Force Base

Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: (00-062

DATUM: FT MSL GROUND ELE.:5 15 ft

DRILLING METHOD: mud rotary with tricone bit BORING NUMBER
started drilling @ 8 feet, used about 1/3 bag_ AMU-6
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 2 of 3
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 7.0 TIME TIME
TIME 10:00 9:20 11:00
DATE 1/17/01 DATE DATE
CASING DEPTH 1/17/01 1/17/01

DRILL RIG: CME

SURFACE CONDITIONS 1.5" AC over 6" concrete

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

b

Z 118 DESCRIPTION
= '

o w % Q OF

a z|E MATERIAL

BLOWS per
FOOT (N)

TEST RESULT.

WATER
CONTENT %
LIQUID
LIMIT %
PLASTICITY
INDEX

PENETRATION RESISTANCE

10 20 30 40

60 80 100

: bluish gray

— 35 few shell fragments
;45

:—55

[~ (continued) SAND(SM), very fine
grained, silty loose to medium dense,

14

18

15

12

14

13

32

30

37

38

36

39




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: BORING NUMBER
F-22 Beddown Facility started driling @ 8 feet, used about 1/3 bag__ AMU-6
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 3 of 3
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START ——
WATER LEVEL 7.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 10-00 9:20 11:00
DATE 117/01 DATE DATE
DATUM: FT MSL GROUND ELE.:5 15 ft | CASING DEPTH 1/17/01 | 1/17/01

DRILL RIG: CME

SURFACE CONDITIONS 1.5" AC over 6" concrete

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

10 20 30 40

TEST RESULTS PENETRATION RESISTANCE

60 80 100

BLOWS per
FOOT (N)
WATER
CONTENT %
LIQUID
LiMIT %
PLASTICITY
INDEX

o
ol A G DESCRIPTION
Tl ]
ot e OF
a [2|E MATERIAL
w ]
B (continued) SAND(SM), very fine
B grained, silty, loose to medium dense,
- bluish gray
—-'-65 =l e e R R R S S W M R A M G W MR R MR me A W M e
Bottom of Boring @ 65'
70
—75
— 80
—85
]
90

17 136




SITE NAME AND LOCATION:
F-22 Beddown Facility

SOIL BOREHOLE LOG

Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-082

DATUM: FT MSL GROUND ELE.:5.10 ft

DRILLING METHOD: eontinuous flight auger BORING NUMBER
AMU-7
SAMPLING METHOD: Grab
DRILLING
START FINISH
WATER LEVEL not enkounteted TIME TIME
2:30 2:45
DATE DATE
CASING DEPTH 117/01 | 1/17/01

DRILL RIG: CME

SURFACE CONDITIONS 1.25inches AC over 7 inches concrete

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Dirilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

GY

izl 8 DESCRIPTION
g O
8% |2 MATERIAL

TEST RESULTH

10 20 30 40

PENETRATION RESISTANCE

60 80 100

BLOWS per
FOOT (N)
WATER
CONTENT %
LIGUED
LIMIT %

PLASTICITY
INDEX

| 7 inches of concrete

IV M PN g collected bulk sample from 1 to 5'
Bottom of Boring @ &'

—10 maximim dry density = 118.5 pcf

B optimum moisture content = 11.5%

B CBR@01"=11.0

- CBR@02"=128

—15

—20

—25

— 30

n Asphalt Surface (1.25 inches AC over

Clay (CL) very sandy, silty, with small
pebbles brown and gray




SITE NAME AND LOCATION:

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL

SOIL BOREHOLE LOG

DRILLING METHOD: eontinuous flight auger BORING NUMBER
F-22 Beddown Facility AMU-8
Langley Air Force Base
Hampton, Virginia ISAMPLING METHOD: Grab
DRILLING
START FINISH
WATER LEVEL nhot engountergd TIME TIME
TIME 2:50 3:00
DATE DATE DATE
GROUND ELE..8.10 ft | CASING DEPTH 117101 | 1/117/01

DRILL RIG: CME

SURFACE CONDITIONS 4.0inches AC

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

DEPTH IN
FEET
SAMPLER

GY

LITHOLO

DESCRIPTION
OF
MATERIAL

TEST RESULT:

10 20 30 40

PENETRATION RESISTANCE

60 80 100

BLOWS per
FOOT (N)
WATER
CONTENT %
LIQUID
LIMIT %

PLASTICITY
INDEX

—a —— -

Asphalt Surface (4.0 inches asphalt)

Clay (CL) very sandy, silty, brown
and gray

Bottom of Boring @ 5’

maximim dry density = 119 pcf
optimum moisture content = 13.4%
CBR@0.1"=42
CBR@02"=38




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: mud ratary with tricone hit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag AMU-9
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 1 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FINISH
WATER LEVEL 7.5 TIME TIME
PROJECT NUMBER: 00-062 TIME 11:15 11:00 11:45
DATE 1/18/01 DATE DATE
DATUM: FT MSL GROUND ELE.: 7.44 ft | CASING DEPTH 1/18/01 | 1/18/01
DRILL RIG: CME SURFACE CONDITIONs 3" AC

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

z .3 5 TEST RESULTS] PENETRATION RESISTANCE
= a
AR DESCS:E’T'ON ol et | o |&. 10 20 30 40 60 BO 100
B3| 2 HEIERE:
ol =|E MATERIAL ZL|*8 5=
| SAND(SM), v. fine-grained, silty, medium 29 12 ,
- - _]__dense, pieces of brick in sample, gray (fill
B CLAY (CL), very sandy, silty with few 40
B rounded pebbles, stiff, mottled yellow 13120 21
5| [ {- - |- Percentfiner than No. 200 =56.1% ___ | -
SAND(SM), silty, clayey, loose, mottied 7
——-A-}4--1--yellowandgray _______________| 4 |12
B SAND(SM), very fine-grained, silty, 2 135
B very loose to loose, bluish gray
—10
B Percent finer than No. 200 = 14.8%
u 6 |33
15 Percent finer than No.200 = 15%
B Shelby Tube Sample 18-20' 34
— 20 28" of recovery
n Shelby Tube Sample 23-25' 33
| o5 30" of recovery
10|34
— 30




SOIL BOREHOLE LOG

[~ (continued) SAND(SM), very
fine-grained, silty, very loose to

= loose, bluish gray 10 | 54

Bottom of Boring @ 35'

SITE NAME AND LOCATION: [DRILLING METHOD: mud rotary with tricone bit | BORING NUMBER

F-22 Beddown Facility started driliing @ 8 feet, used about 1/3 bag AMU-9

Langley Air Force Base of QuickGel

Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 2 of 2

with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FINISH
WATER LEVEL 7.5 TIME TIME
PROJECT NUMBER: 00-062 TIME 11:15 11:00 11:45
DATE 18I0 DATE DATE
DATUM: FT MSL GROUND ELE.: 7.44 ft | CASING DEPTH 1/18/01 | 1/18/01
DRILL RIG: CME SURFACE CONDITIONS 3" AC
DRILL ANGLE: 90° DRILLING CONTRACTOR: Fishburne Drilling, Inc.
SAMPLE HAMMER TYPE: 140# safety hammer LOGGED BY: M. Thomas
_ . o [TEST RESULT PENETRATION RESISTANCE
= [+ 14
Th @ 9 DESCRIPTION O el an |2 10 20 30 40 60 80 10
adlZT |2 OF 29| 58|35 | 28
B |2 | E MATERIAL R IREREE
o) — 5] T
|




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

DRILLING METHOD: myid rotary with tricone bit

BORING NUMBER

F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag LO-1
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START ———
WATER LEVEL 8.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 12:45 12:30 13:20
DATE 1/10/Q DATE DATE
DATUM: FT MSL GROUND ELE.: 6.42 ft | CASING DEPTH 110/01 | 1/10/01

DRILL RIG: CME

SURFACE CONDITIONS _ Jrass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

~ > 5 _{TEST RESULTS} PENETRATION RESISTANCE
—= o az
EE § g DESCS::PTiON gg sl o |E, 10 20 30 40 60 80 10
& SE| 3% |54
212 | & MATERIAL 90| 5| 3% | 42
W - Q a
- SAND(SC), very fine-grained, clayey 12113138 119
- medium dense, dark yellow brown
5 Percent finer than No. 200 = 36.9% 17
~ SAND(SC), very fine-grained, clayey, medium
— 5 dense, mottled yellow, brown gray 1 h
~ | Percent fner than No. 200 = 37.1%_____| %2 |31 3| ]
™ SAND (SC), fine grained, clayey, loose, yellow 8
u brown and red with trace angular quartz gravel 3
—10 SAND (SM), very fine-grained, silty with
B little shell fragments, loose to medium
- dense, dark blue gray
= Percent finer than No. 200 = 9.5% 9 |32
—15
_ 16
— 20
| 15
—25
15
= 33 4= e et
- Bottom of Boring @ 30'




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langley Air Force Base

Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

ORILLING METHOD: mud rotary with tricone bit | BORING NUMBER
started drilling @ 8 feet, used about 1/3 bag LO-2
of QuickGel
SAMPLING METHOD: Split Spoon Sampier page 1 of 2
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 5.0 TIME TIME
TIME 11:00 10:50 12:15
DATE 1/10/01 DATE DATE
CASING DEPTH 1/10/01 | 1/10/01

DATUM: FT MSL GROUND ELE.: 4 52 ft

DRILL RIG: CME

SURFACE CONDITIONS grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Dirilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M, Thomas

z .13 & __{TEST RESULTS} PENETRATION RESISTANGE
= az
Zwislg DESC(F\;::’TION 2r e |ox 15, 10 20 30 40 60 80 100
a EE| 35 |24
S ERE: MATERIAL S E RS
w = Q a
= CLAY (CL), silty with little fine sand, 11|24
- stiff to very stiff, dark yellow brown \
- 22 {18 p
- S @mw______ /
SAND (SC). fine grained, clayey, loose, yellow
—5_4_\_l__lbrown________________________| 10 (35
SAND(SM)V fine-gr., silty, v. loose,
o ___| |__|petroleum odor, darkgray _________. 3137
B SAND (SM), fine gr., slity, loose, green gray | | 4,
—10 SAND (SM), very fine grained, silty,
- loose to medium dense, bluish gray
| 8 {33
j"5 few shell fragments
- 17 (29
L o0 Percent finer than No. 200 = 12.6%
B 19 (29
—25
20 |29
— 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: - DRILLING METHOD: mud rotary with tricone hit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/3 bag | LO-2
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 2 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START —_—
WATER LEVEL 5.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 11-00 10:30 12:15
DATE 1/10/0 DATE DATE
DATUM: FT MSL GROUND ELE.:4.52 ft | CASING DEPTH 1/10/01 [ 1/10/01

DRILL RIG: CME

SURFACE CONDITIONS (Jrass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Dirilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

=
o A DESCRIPTION
= i - o
o i % % OF
8° 3|2 MATERIAL

TEST RESULTS PENETRATION RESISTANCE
10 20 30 40 60 80100

BLOWS per
FOOT (N)
WATER
CONTENT %
LiQuID
LIMIT %
PLASTICITY
INDEX

B dense, bluish gray

- Bottom of Boring @ 50’

B (continued)SAND (SM), very fine
B grained, silty, loose to medium

Percent fine than No. 200 = 17.1% |24 {32

12 |32

21 |34

14|31




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:
F-22 Beddown Facility

Langley Air Force Base

Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: (00-0862

DATUM: FT MSL GROUND ELE.: 5.68 ft

DRILLING METHOD:; BORING NUMBER
started drilling @ 8 feet, used about 1/4 bag_ LO-3
of QuickGel
SAMPLING METHOD: Split Spoon Sampler
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 6.0 TIME TIME
14:20 14:10 14:45
/10401 DATE DATE
CASING DEPTH 1/10/01 1/10/01

DRILL RIG: CMFE

SURFACE CONDITIONS  Qrass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

z 1.3 5 _|TEST RESULTS PENETRATION RESISTANCE
= azZ
zh|y |9 DESCRIPTION O | et ax | 10 20 30 40 60 80 10d
e OF z5| £5| 35 | 2%
a |2 |E MATERIAL S0 52] =3 | 42
2] = o o T
- SAND (SC), very fine grained, clayey medium 10 |13
| dense with roots, mottled yeliow, brown and gray
Percent finer than No. 200 = 32.5% 17
— 5 SAND (SC), very fine-grained, clayey,| 19
medium dense, reddish brown
1 W : <
= SAND (SM), very fine-grained, silty, |10
—10 medium dense, bluish gray with
- trace shell fragments
u 21132
15 Percent finer than No. 200 = 10.3%
n 26 (30
P Percent finer than No. 200 = 10.3%
- 20
-~25
13
b= 3(3} 4-m - e — = A = —
B Bottom of Boring @ 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility
Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.:5.85 ft

DRILLING METHOD: mud rotary

with tricone bit
started drilling @ 8 feet, used about 1/4 bag

BORING NUMBER

LO-4
of QuickGel
SAMPLING METHOD: Split Spoon Sampler
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 50 TIME TIME
TIME 9:50 9:40 10:50
DATE 1/10/01 DATE DATE
CASING DEPTH 1/10/01 | 1/10/01

DRILL R1G: CME

SURFACE CONDITIONS grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED 8Y: M. Thomas

> > 5 . |TEST RESULT PENETRATION RESISTANCE
- 1.4 [<%r-4

EE’ éJ g DESCS:E’TION gg E; ox | E 10 20 30 40 60 80 109
o tE|3E | B8
4412 | £ MATERIAL 093553 |42

w - o 51 T

- SAND (SM), fine-grained, silty, loose, [ 8 |13

B dark brown

R A I D S 5 122

B CLAY (CL), v. sandy, silty, medium stiff, brown

51 r1" "1 """ """ """ TTTTTT T T o 7 [NR

5 SAND (SC), very fine-grained, clayey, 31

| dark yellow brown 5

1 Percent finer than No. 200 = 12.5% WOH 39

[ || _cdarkgay |

B SAND(SM), v. fine-grained, silty, loosg

- bluish gray 7 |33

—15

= Percent finer than No. 200 = 10.0%

: SAND {SM), very fine-grained, siity, |16 |28

L0 medium dense, bluish gray

B 10 |33

—25 trace shell fragments

r 13133

S e T R e e el

5 Bottom of Boring @ 30'




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility

Langley Air Force Base

Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.: **

DRILLING METHOD: continuqus flight auger BORING NUMBER
LO-&
SAMPLING METHOD: Grab
DRILLING
START FINISH
WATER LEVEL not entounteted TIME TIME
DATE DATE
CASING DEPTH

DRILL RIG: CME

SURFACE CONDITIONS  grass

DRILL ANGLE: 90°

DRILLING CONTRAGTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140¢# safety hammer

LOGGED BY: M. Thomas

b
=518 DESCRIPTION
FTIEE OF
5 |% § MATERIAL

TEST RESULT

10 20 30 40

PENETRATION RESISTANCE

60 80 100

BLOWS per
FOOT (N)
WATER
CONTENT %
LIGLID
LIMIT %

PLASTICITY
INDEX

- surface grass

- and gray

~ collected bulk sample from 1 to &'

-.—5- — o e - e o e e e o W e e e el S WS Em
Bottom of Boring @ &'

—10 maximim dry density = 116 pcf

B optimum moisture content = 14.0%

8 CBR@0.1"=55

- CBR@0.2"=5.2

—15

- ** boring location not surveyed

— 20

—25

B Clay (CL) very sandy, silty, brown




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: continuious ﬂ|ght auger BORING NUMBER

F-22 Beddown Facility LO-6
Langley Air Force Base
Hampton, Virginia

SAMPLING METHOD: Grab

DRILLING
BORING LOCATION: START FINISH
WATER LEVEL not entounteded TIME TIME
PRCOJECT NUMBER: 00-062 TIME
DATE DATE DATE
DATUM: FT MSL GROUND ELE.: ** CASING DEPTH

DRILL RIG: CME SURFACE CONDITIONS  grass

DRILL ANGLE: 90° DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer LOGGED BY: M. Thomas

- > & _[TEST RESULTS PENETRATION RESISTANCE
= aZz
£l E 3 DESCCR):;PTION 2 g | o | E, 10 20 30 40 60 80 100
Y EE1 35 | 28
8712 |E MATERIAL IR REREE
- surface grass
B Clay (CL) very sandy, silty, brown
- and gray
~ ] collected bulk sample from 1 to &'
——5— — o ] e e e e e A R Am Em Em o Em Em Em we SR W e e e e
Bottom of Boring @ &'
10 maximim dry density = 117 pcf
- optimum moisture content = 12.5%
- CBR@0.1"=55
- CBR@02"=6.5
—15 - o .
n Boring location not surveyed
— 20
—25
- 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: i i i BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag | LV-1
Langley Air Force Base of QuickGe!
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FINISH
WATER LEVEL 8.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 13:45 13:30 14:00
DATE 1/110/01 DATE DATE
DATUM: FT MSL GROUND ELE.: ** CASING DEPTH 1/10/01 | 1/10/01

DRILL RIG: CME

SURFACE CONDITIONS grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

-
2 1z18 DESCRIPTION
Edle | OF
a |3|E MATERIAL

10 20 30 40

TEST RESULTS} PENETRATION RESISTANCE

60 80 104

BLOWS per
FOOT (N)
WATER
CONTENT %
LIGUID
LIMIT %
PLASTICITY
INDEX

SAND (SC), fine grained, clayey,
medium dense, gray/brown

i CLAY (CL), sandy, stiff to very stiff,
mottled yellow, brown and gray

— 5

CTTTTUV T sanD (scrsmy, v. fine-grained, clayey, 4

| _ 4| _silty, mottled yellow, brown and gray

n 5]

| 10 SAND (SM), very fine-grained, silty,

i loose to medium dense, dark bluish,
gray, with trace shell fragments

5 8

—15

| 12

— 20

- 14

_25. _—m ke e e e e e mE e —— o ————— = ——

B Bottom of Boring @ 25'

** Boring location not surveyed

-
«©

—
w

14 ' /




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag__ VT-1
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FNISH
WATER LEVEL 5.5 TIME TIME
PROJECT NUMBER: 00-062 TIME 15:15 15:00 15:30
DATE 110704 DATE DATE
DATUM: FT MSL GROUND ELE.: § 97 ft | CASING DEPTH 1/10/01 | 1/10/01
DRILL RIG: CME SURFACE CONDITIONS  grass

DRILL ANGLE: 900

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

TEST RESULTS

PENETRATION RESISTANCE

-
= A DESCRIPTION
File | o OF
a2 E MATERIAL

WATER
LGQUID
LIMIT %

BLOWS per
FOOT (N)
CONTENT %

PLASTICITY
INDEX

10 20 30 40 60 80 100

brown
i Percent finer than No. 200 = 36.5%
.10 SAND (SM/SC), very fine-grained,
- silty, clayey with crushed sheil
_ fragments, loose to medium dense,
n dark bluish gray
-_15 Percent finer than No. 200 = 14.0%
— 20
-,..25 — i b e o e e EE TR e e e e e e L A Mm m E — — —

CLAY (CL), sandy, silty with angular to
subrounded gravel, very stiff, dark gray (fill)

SAND (SC), fine-grained, clayey,
medium dense to very loose, grayish

Bottom of Boring @ 25'

N
W
—
o

-
Qo
-
~J

10 134

16|30

29 127

Y




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

DRILLING METHOD: m

F-22 Beddown Facility

started drilling @ 8 feet, used about 1

Langley Air Force Base

of QuickGel

BORING NUMBER
/4 bag__ VT-2

Hampton, Virginia

BORING LOCATION:

SAMPLING METHOD: Split Spoon Sampler

PROJECT NUMBER: (0-062

DATUM: FT MSL GROUND ELE.: 6.12 ft

with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 7.0 TIME TIME
TIME 930 9:15 10:00
DATE 11501 DATE DATE
CASING DEPTH 1/15/01 1/15/01

DRILL RIG: CME

SURFACE CONDITIONS (rass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne DriHing, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

~ . 5 | TEST RESULT PENETRATION RESISTANCE
= s 4 oz

£l = g DESCCR):ETION g;c_’) = | o [Z, 10 20 30 40 60 80 104
o £5135 |24
812 |E MATERIAL o%| |3 |32

- SAND(SC), fine -grained, very clayey | 53 T

B siilty, with angular gravel to 1/2", hard L

- to stiff 15|18 f

— 5 Percent finer than No. 200 = 44 8% 13

~ 8

[ R R

B SAND (SM), very fine-grained, silty,

—10 loose to medium dense, dark bluish

i gray

_ 10

—15

n 18

— 20

| 21

—25

- 15

38 = B T e R TR R

- Bottom of Boring @ 30'




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: myid rotary with tricone bit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag BO-1
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FINISH
WATER LEVEL not engounteted TIME TIME
PROJECT NUMBER: 00-062 TIME
DATE DATE DATE
DATUM: FT MSL GROUNDELE.: 7.68 ft | CASING DEPTH
DRILL RIG: CME SURFACE CONDITIONS concrete paving
DRILL ANGLE: 90° DRILLING CONTRACTOR: Fishburne Dirilling, Inc.
SAMPLE HAMMER TYPE: 140# safety hammer LOGGED BY: M. Thomas

TEST RESULTS}

GY

10

PENETRATION RESISTANCE

20 30 40 60 80 100

4 8 =
518 DESCRIPTION Sz N
ramN T B I I De|ec|o® &,
AR OF S EERE:
a8 |2 |E MATERIAL MR R
[75] | Q o

= 10.5" of concrete over
B CLAY(CL), silty, sandy, brown

B collected bulk sample from 2 to 4'

—5————— ——— e e o e e e e e e e e e e e G S e G am A s
Bottom of Boring @ 5'

—10 maximim dry density = 113.9 pcf

- optimum moisture content = 15%

- CBR@01"=104

- CBR@0.2"=9.2

—15

—20

—25

— 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: | DRILLING METHOD: continugus flight auger =~ | BORING NUMBER
F-22 Beddown Facility BO-1A
Langley Air Force Base
Hampton, Virginia SAMPLING METHOD: Grab
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START o=~
WATER LEVEL not entounteted TIME TIME
PROJECT NUMBER: (00-062 TIME
DATE DATE DATE
DATUM: FT MSL GROUND ELE.: 7. 90 ft | CASING DEPTH

DRILL RIG: CME

SURFACE CONDITIONS concrete paving

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

DEPTH IN
FEET

SAMPLER

GY

LITHOLO

DESCRIPTION
OF
MATERIAL

BLOWS per
FOOT (N)

TEST RESULTS

PENETRATION RESISTANCE

10 20 30 40

60 80 10d

WATER
CONTENT %
LiQuip
LIMIT %
PLASTICITY
INDEX

10.0" of concrete over
CLAY(CL), very sandy, silty brown
Petrolenm odor

collected bulk sample from 1 to &'

Bottom of Boring @ &'

maximim dry density = 114 pcf
optimum moisture content = 16%
CBR@0.1"=5.9
CBR@0.2"=49




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Facility

Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.: 8.55 ft

DRILLING METHOD: muyd rotary with tricone bit | BORING NUMBER
started drilling @ 8 feet, used about 1/4 bag | BO-2
of QuickGel
SAMPLING METHOD: Split Spoon Sampler page 1 of 2
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 50 TIME TIME
TIME 12:30 1215 | 110
DATE 1/16/01 DATE DATE
CASING DEPTH 1/16/01 1/16/01

DRILL RIG: CME

SURFACE CONDITIONS 7" concrete over 2" of 1"-stone

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED 8Y: M. Thomas

2 > 5 . |TEST RESULTS PENETRATION RESISTANCE
= o =4
Sl R IS DESCRIPTION 0= Eﬁ; o | &, 10 20 30 40 60 80 104
3t 2| 2 o S EIEIE
fa) 3| E MATERIAL x| 58 3=
n concrete, stone and sand to 1.5’
C b L L L. 8 (18 N
B SAND(SC), v. fine-grained, very clayey
- medium dense, with few subrounded |18 [17 |38 (22
B pebbles, medium brown
— 5 Percent finer than No. 200 =48.7% | 15|21
Petroleum odor@ 5to 8
i il o R R R el et R Rty 10 |31
B SAND(SM), v. fine-grained, silty,
B medium dense, some shell fragments, 13 (30
—10 yellow brown
r__J._]__]__Percentfiner than No. 200 = 19.5% _
- SAND(SM), very fine-grained, sitty, | 10 |32
—15 loose, with some shell fragments
B (whole shells to 1/4" and pieces of
B large shells), bluish gray
n 8 |33
—20
— 9 (33
| e trace shells from 24/
9 |32
- 30




SOIL BOREHOLE LLOG

SITE NAME AND LOCATION:

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL

DRILLING METHOD: mud rotary with tricone bit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/3 bag | BO-2
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 2 of 2
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 50 TIME TIME
TIME 12:30 12:15 1:10
DATE 1/16/01 DATE DATE
GROUND ELE.:8.55 ft | CASING DEPTH 1/16/01 | 1/16/01

| DRILL RIG: CME

SURFACE CONDITIONS 7" concrete over 2" of 1"-stone

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

> > 5 _|TEST RESULTS PENETRATION RESISTANCE
= [vd aZ
EE g g DESC(R;!FPTION gg E; ax |Z, 10 20 30 40 60 80 104
B YElaE | B8
T2 E MATERIAL S E R
\
B (continued) SAND(SM), very fine
3 grained, silty, loose, with some shell
i fragments (whole shells to 1/4" and 19
B pieces of large shells), bluish gray
— 35
B uniform texture from 25 to 45'
= 12
40
- 14
—45 e e e e T
= Bottom of Boring @ 45’
=50
—55
-60




SOIL BOREHOLE LLOG

SITE NAME AND LOCATION:

F-22 Beddown Facility

Langley Air Force Base

Hampton, Virginia

BORING LOCATION: Base Operations Bldg.

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.: 7.87 ft

DRILLING METHOD: mud rotary with tricone bit | BORING NUMBER
started drilling @ 8 feet, used about 1/4 bag BO-3
of QuickGel
SAMPLING METHOD: Split Spoon Sampler
with 2 turns of rope on the cathead DRILLING
START FINISH
WATER LEVEL 5.0 TIME TIME
TIME 12:15 11:50 1:30
DATE 1/16/01 DATE DATE
CASING DEPTH 1/16/01 | 1/16/01

DRILL RIG: CME

SURFACE CONDITIONS _4.5" of concrete

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

>
2 el 8 DESCRIPTION
Fulz |3 OF
a |2 E MATERIAL

TEST RESULTH

10 20 30 40

PENETRATION RESISTANCE

60 80 104

BLOWS per
FOOT (N)
WATER
COMTENT %
LiQuID
LIMIT %
PLASTICITY
INDEX

4 5" concrete

B Bottom of boring @ 25'

CLAY (CL), v. silty with pieces of
asphalt, stiff, petroleum odor

(fil)

SAND(SM), very fine-grained, silty,

=5 with some shell fragments, loose to
) medium dense, petroleum odor,

i mottled yellow brown

B Percent finer than No. 200 = 19.1%
10

: SAND(SM), very fine-grained, silty
i with some shell fragments, loose,
15 bluish, gray

i Percent finer than No. 200 = 14%
50 trace shells below 18’

—26 i R e

14 130

AN




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

F-22 Beddown Faciiity
Langley Air Force Base
Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL GROUND ELE.: **

DRILLING METHOQD: Mmmus_ﬂlgm_wge;_ BORING NUMBER
BO-4
SAMPLING METHOD: Grab
DRILLING
START FINISH
WATER LEVEL not enkounteted TIME TIME
TIME
DATE DATE DATE
CASING DEPTH

DRILL RIG; CME

SURFACE conpiTions 3.5 inches of asphalt

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

PENETRATION RESISTANCE
10 20 30 40 60 30 10Q

SAMPLE HAMMER TYPE: 140# safety hammer LOGGED BY: M. Thomas
~ > 5 . |TEST RESULTS
ey b DESCRIPTION =
T |u w Elar |E
= F1 3 =a I G
US| 2 OF zQ|58| 35 | 28
5= 7

a < | = MATERIAL A8 7" [ <=

0 ] Q @

B 3.5 inches of aspha

-—5— — i —— o —— i ——— e =R T T e e e o — e —
Bottom of Boring @ &'

i ** Boring location covered with gravel

B pile when area was surveyed.

—10

—15

— 20

—25

- SAND (SC) very clayey, silty brown

B collected bulk sample from 1 to 5'

It




SOIL BOREHOLE LOG

SITE NAME AND LOCATION:

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL

) DRILLING METHOD: continuaus flight auger BORING NUMBER
F-22 Beddown Facility BO-5
Langley Air Force Base
Hampton, Virginia SAMPLING METHOD: Grab
DRILLING
START FINISH
WATER LEVEL __|nnt edeountdred TIME TIME
TIME
DATE DATE DATE
GROUNDELE.:7.81 ft | CASING DEPTH

DRILL RIG: CME

SURFACE CONDITIONS grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

. . 5 _|TEST RESULTS] PENETRATION RESISTANCE
= o aZ
il T S DESCRIPTION ool ellae |2 10 20 30 40 60 80 104
Fulz |3 OF 2ol 5|35 [ gk
o122 & MATERIAL SRR
w o} [:+] (5} T

—5——— - - e EE o T T WR R W R e e e e e A M S S Am e
Bottom of Boring @ 5'

—10 maximim dry density = 108.5 pcf

i optimum moisture content = 18%

B CBR@0.1"=5.0

- CBR@02"=44

—15

— 20

—25

surface grass
SAND (SC) very clayey, silty brown

collected bulk sample from 1 to &'




SITE NAME AND LOCATION:

SOIL BOREHOLE LOG

F-22 Beddown Facility

Langley Air Force Base

Hampton, Virginia

BORING LOCATION:

PROJECT NUMBER: 00-062

DATUM: FT MSL.

GROUND ELE.: 7.13 ft

DRILLING METHOD: continuous flight auger | BORING NUMBER
BO-6
SAMPLING METHOD: Grab
DRILLING
START FINISH
WATER LEVEL nat entounteded TIME TIME
DATE DATE
CASING DEPTH

DRILL RIG: CME

SURFACE CONDIT!IONS grass

DRILL ANGLE: 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

bt
=158 DESCRIPTION
huwla | @ OF
4 |21 E MATERIAL

TEST RESULT

10 20 30 40

PENETRATION RESISTANCE

60 80 100

BLOWS per
FOOQT (N)
WATER
CONTENT %
LIQUID
LiMIT %

PLASTICITY
INDEX

- surface grass

- and gray

B collected bulk sample from 1 to &'

—-—5— e el - S M NN N S R W YR e e e - —
Bottom of Boring @ 5'

—10 maximim dry density = 115 pcf

i optimum moisture content = 13.5%

- CBR@0.1"=64

— CBR@02"=57

—15

L

—20

25

Clay (CL) very sandy, silty, brown




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: mud rotary with tricone bit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/4 bag | PH-1
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 1 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FINISH
WATER LEVEL 8.0 TIME TIME
PROJECT NUMBER: 00-062 TIME 9:15 9:00 10:00
DATE 1/18/01 DATE DATE
DATUM: FT MSL GROUND ELE.: 5.69 ft | CASING DEPTH 1/18/01 | 1/18/01
DRILL RIG: CME. SURFACE CONDITIONS  Asphalt parking ot 3" AC

DRILL ANGLE; 90°

DRILLING CONTRACTOR: Fishburne Drilling, Inc.

SAMPLE HAMMER TYPE: 140# safety hammer

LOGGED BY: M. Thomas

z .13 5 |TEST RESULTS PENETRATION RESISTANCE
= azZz
Iy g DESCRIPTION O ei]ox |2 10 20 30 40 60 80 100
allg|e OF I EIEIE:
82| E MATERIAL S2[35] 33 |22
B SAND (SM), very fine-grained, silty, |23 {10 /
- with few rounded pebbles, medium
= dense olive gray 18 |15 /
I = = N P L) — |
— 5 SAND (SM), v. fine-grained, silty with fine| 8 |20
roots to 1/4" diameter, loose, dark gray 6 |22
= SAND (SM), v. fine-grained, silty, v. loose, gray
| __]_| | __|_Percentfiner than No. 200 = 27.2% _ _ _ ___| 2|31
—10 SAND(SM), very fine-grained, silty,
B clayey, very loose to loose, gray
B Percent finer than No. 200 = 21.7%
L 8 |36
—15 becoming blue gray with depth
B 9 |35
— 20
" 17 |34
25 trace shells in sample @ 25'
11133}
— 30




SOIL BOREHOLE LOG

SITE NAME AND LOCATION: DRILLING METHOD: mugd ratary with tricone hit | BORING NUMBER
F-22 Beddown Facility started drilling @ 8 feet, used about 1/3 bag | PH-1
Langley Air Force Base of QuickGel
Hampton, Virginia SAMPLING METHOD: Split Spoon Sampler page 2 of 2
with 2 turns of rope on the cathead DRILLING
BORING LOCATION: START FINISH
WATER LEVEL 80 TIME TIME
PROJECT NUMBER: 00-062 TIME 9:15 9:00 10:00
DATE 1/18/01 DATE DATE
DATUM: FT MSL GROUND ELE.: 5.69 ft [ cASING DEPTH 1/18/01 | 1/18/01
DRILL RIG: CME SURFACE CONDITIONS _Asphalt parking lot 3" of AC
DRILL ANGLE: 90° DRILLING CONTRACTOR: Fishburne Drilling, Inc.
SAMPLE HAMMER TYPE: 140# safety hammer LOGGED BY: M. Thomas
> > < __|TEST RESULTS] PENETRATION RESISTANCE
- o =%
Ll = g DESCS;:PTION gg gt | ox |E, 10 20 30 40 60 80 104
o T 2= Eg
g 1z £ MATERIAL B EEREL
2] jr} 1a] 5] a
B SAND(SM), very fine-grained, silty,
B clayey, very loose to loose, gray
n 10 | 34
— 35 few shell fragments encountered in
samples to bottom of boring
- 13{38
—40
5 14 |36
—45
n : 13136
=50 il Akt
B Bottom of Boring @ 50'
—55
-
—60




APPENDIX B

LABORATORY TEST RESULTS




Soil Classification Calculations

=
Langley AFB, F-22 Bed-down Facility ""3 Draper Aden Associati
DAA # R01121-01 Blacksburg + Richmaond, Virginia

Engineering * Surveyving # Environmental Services

Prepared By: LTW

Sample ID LO-1
Sampie Depth 0-2'
Visual Sample Description Brown Clayey SAND

Natural Moisture Content

PaniD 7
Pan Wt 192.33 grams
Pan + Soil (wet) 335.72 grams
Pan + Soil (dry) 318.79 grams
Natural Moisture Content 13.4%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve

(dry) 272.11 grams
Percent Passing No. 200 Sieve 36.9%
Pan + Soil retained on No. 4 sieve
{dry) 203.00 grams
Percent Passing No. 4 Sieve 91.6%

Sojl Classifies as Coarse-Gratned Soif

Atterberg Limits

Liquid Limit
No of Blows 19 26 33
Pan 1D 65 62 121
Pan Wt 10.98 10.90 11.24
Pan + Soil (wet) 16.54 17.56 16.79
Pan + Soil (dry) 14,98 15.74 15.29
Moisture Content 39% 38% 37%
Liquid Limit 38 38 38
Liguid Limit 38
Plastic Limit
PaniD 49 29
Pan Weight 2.39 2.39
Pan + Soil (wet) 12.73 13.44
Pan + Soil (dry) 11.10 11.72
Moisture Content 19% 18%

Plastic Limit 19
Plastic Index 19

USCS Classification
Group Symbol 5C
Group Name Clayey SAND

RO1121-01, LO-1, 0-2', Class
Page 1




. 2/8/2001
Grain Size Distribution Calculations
Langley AFB, F-22 Bed-down Fac;hty
DAA # R01121-01 .
Prepared By: LTW

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering‘ Surveying * Environmemal Services

@

Sample ID LO-1
Sample Depth 0-2'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0 100.0%
112" 5.85 4.6% 12.5 95.4%
3/8" 3.34 2.6% 9.5 92.7%
No. 4 1.48 1.2% 4.75 91.6%
No. 10 4.63 3.7% 2.0 87.9%
No. 40 11.74 9.3% 0.425 78.6%
No. 100 2948 23.3% 0.15 55.3%
No. 200 22.26 17.6% 0.075 37.7%
Pan 0.80 0.6%
Total 79.58 62.3%
| Sieve Analysis
Gravel Sand Siit & Clay
. i NS i !i g : | 100.0%
T | AREE T
| i e ; - | ' 90.0%
™ [\ N f L
— i éi.\ , 80.0%
L RN EEE 70.0%
s m N
- - NI 60.0% g
. H Nl L g B
Lo L i I i c
i 5 f i 3
, : : - 400% o
| i l ; » o
j ARES R 30.0%
TR . A i 4 20.0%
I — EREE -
IS N I HH 10.0%
r 1 TS H i
: SR8 : Ho 8 - 0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R01121-01, LO-1, 0-2', Class
Page 2




Soil Classification Calculations

Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample ID L0-1
Sample Depth 4'-6'
Visual Sample Description Brown Clayey SAND

Natural Moisture Content
Pan 1D
Pan Wt
Pan + Soil (wet)
Pan + Soil (dry)
Natural Moisture Content

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry)
Percent Passing No. 200 Sieve
Pan + Soil retained on No. 4 sieve
(dry)
Percent Passing No. 4 Sieve
Sofl Classifies as

Atterberg Limits
Liquid Limit
No of Blows
Pan ID
Pan Wt
Pan + Soil (wet)
Pan + Soil {dry)
Moisture Content
Liguid Limit
Liguid Litmit
Plastic Limit
Pan ID
© Pan Weight
Pan + Soil (wet)
Pan + Soil (dry}
Moisture Content
Plastic Lirnit
Plastic Index

USCS Classification
Group Symbol

Group Name Clayey SAND

Draper Aden Associats

Blacksburg * Richmaond, Virginia
Engineering ® Surveying * Environmental Services

=
—_—
=7
37
193 57 grams
328.14 grams
31272 grams
12.9%
268.50 grams
37.1%
204.00 grams
91.2%
Coarse-Grained Soil
35 26 19
93 105 103
30.12 29.31 274
3993 37.43 34.67
36.25 34.31 3183
60% 62% 64%
63 63 62
63
D
242 2.42
13.40 12.01
11.10 10.03
26% 26%
26
36
8C

R01121-01, LO-1, 4'-6', Class
Page 1




2/8/2001

Sieve Size, mm

Grain Size Diétribution Calculations P
Langley AFB, F-22 Bed-down Facility === Draper Aden Associates
DAA # R01121-01 - o v . BlachbS!l‘E . Riché'l'lond. Virgiélia
ngineering * eving ¢ Liavironmental Services
Prepared By: LTW s ?
Sample ID LO-1
Sampie Depth 4'-¢'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0 100.0%
172" 3.51 2.9% 12.5 97.1%
3/8" 3.15 2.6% 9.5 94 4%
No. 4 3.77 3.2% 4.75 91.2%
No. 10 4.00 3.4% 2.0 87.9%
No. 40 7.96 6.7% 0.425 81.2%
No. 100 29.58 24 8% 0.15 56.4%
No. 200 21.94 18.4% 0.075 38.0%
Pan 0.50 0.4%
Total 74.41 62.0%
1 Sieve Analysis
Gravel | Sand f Silt & Clay
=\-\i1 - — 100.0%
S N ! _ 90.0%
' | I ! f--..____ i ! . !
flinn ' e N 80.0%
A - | 70.0%
AR ;f @
] | - \ 3 60.0% £
o : Pl SN L} @
i o A\ 50.0% &
e L \i 5
| ! \ % 5
il LI 0o g
e ANEEE 30.0%
HIEE L L i L 20.0%
B | '
: : i — 10.0%
- 3? ‘ L 0.0%
100.0 10.0 10 0.1 0.0

R0O1121-01, LO-1, 4'6’, Class
Page 2




Soii Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By. LTW

Sample ID LO-1
Sample Depth 13-15'
Visual Sample Description Brown Silty SAND

Natural Moisture Content

Pan ID 33
Pan wit 193.66 grams
Pan + Soil (wet) 28618 grams
Pan + Soil (dry) 263.67 grams
NMNatural Morsture Content 322%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 257.03 grams
Percent Passing No. 200 Sieve 9.5%

@

Draper Aden Assoéiates

Blacksburg ¢ Richmond, Virginia
Engineering ¢ Surveying * Environmental Services

RO112t-01, LO-1, 13-1§'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-2
Sample Depth 0'-2'

Natural Moisture Content

PanID  A-111
Pan Wt 8.16 grams
Pan + Soil (wet) 73.82 grams
Pan + Sail {dry) 60.94 grams
Natural Moisture Content 24.4%

Ty,

=

Draper Aden Associates

Blacksburg * Richmond, Virginia

Engmc‘ering * Sune}iﬂg * Environmenal Services

R01121-01, LO-2, 0'-2'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample 1D LO-2
Sample Depth 2'-4

Natural Moisture Content

Pan ID A-110
Pan Wt 8.15 grams
Pan + Soil (wet) 162.29 grams
Pan + Soil (dry) 139.32 grams
Natural Moisture Content 17.5%

@

Draper Aden Associates
Blackshurg + Richmond, Virginia

Engirm.‘!‘m'__f * Surveving ® Faovironmental Services

RO1121-01, LO-2, 2'-4'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample D LO-2
Sample Depth 4'-6'

Natural Moisture Content
Pan ID A-105

Pan Wt 8.12 grams
Pan + Soil (wet) 134.56 grams
Pan + Soil (dry) 101.50 grams
Natural Moisture Content 35.4%

== Draper Aden Associates

=7

Blacksburg + Richmound, Virginia
Engmucring 4 Sm\t‘}mg * Enurommental Services

R01121-01, LO-2, 4-6'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R0O1121-01

Prepared By: LTW

Sample ID LO-2
Sampie Depth 6'-8'

Natural Moisture Content
PanID  A-100

Pan Wt 8.14 grams
Pan + Soil (wet) 137.56 grams
Pan + Sail {dry) 102.82 grams
Natural Moisture Content 36.7%

@

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia

[:ngmeenng . Sur\c_\mg * Environmentat Services

Rg1121-01, LO-2, 6'-8'
Page 1




Soil Classification Calculations

Langley AFB, F-22 Bed-down Facility -%‘ Draper Aden Associates
DAA # R01121-01 Ersimnns s Seoins o Eror O

Prepared By: LTW

Sampie ID LO-2
Sample Depth 8'-10

Natural Moisture Content

Pan ID A-102
Pan Wt 8.19 grams
Pan + Soil (wet) 129.86 grams
Pan + Soil (dry) 98.74 grams
Natural Moisture Content 34.4%

R0O1121-01, LO-2, §-10'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-2
Sample Depth 13'-15’

Natural Moisture Content

PanID A-104
Pan Wt 8.31 grams
Pan + Soil (wet) 134.45 grams
Pan + Soil (dry) 103.29 grams
Natural Moisture Content 32.8%

Sy,

=

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engincuring * Survering ¢ Fnvirommental Services

R0O1121-01, LO-2, 13-15°
Page 1




Soil Classification Calculations

Draper Aden Associats

Blacksburg ¢ Richmond, Virginia
Engineering ¢ Surveying ¢ Environmentai Services

[N
Langley AFB, F-22 Bed-down Facility "%"
DAA # R01121-01
Prepared By: LTW
Sample ID LO-2
Sample Depth 18-20'
Visual Sample Description Gray Silty SAND
Natural Moisture Content
Pan ID 26
Pan Wit 194.58 grams
Pan + Soil (wet) 327.69 grams
Pan + Soil {dry) 297.70 grams
Nalural Moisture Content 29.1%
Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
{dry} 284.74 grams
Percent Passing No. 200 Sieve 12.6%
Pan + Soil retained on No. 4 sieve
{dry} 194 58 grams
Percent Passing No. 4 Sieve 100.0%
Soil Classifies as Coarse-Gramed Soidf
Atterberg Limits
Liquid Limit
No of Blows
Pan ID
Pan Wi Non-Plastic
Pan + Saoil (wet)
Pan + Soil {dry)
Moisture Content 0% 0% 0%
Liquid Limit 0 NA NA
Liquid Limit 0
Plastic Limit
Pan ID
Pan Weight .
Pan + Soil (wet)] Non-Plastic —]
Pan + Soil (dry}
Moisture Content 0% 0%
Plastic Limit 0
Plastic Index o

USCS Classification
Group Symbol SM
Group Name Silty SAND

RO1121-01, LO-2, 18°-20' Class
Page 1




211312001

Grain Size Distribution Calculations PN
Langley AFB, F-22 Bed-down Facility == Draper Aden Associates
DAA # R01121-01 . ' v Blacksburg + Richmond, Virginia

Frgineering ¢ Surveying ¢ Envircamenial Services
Prepared By: LTW
Sample |ID LO-2
Sample Depth 18-20'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12,5 100.0%
3/8" 0.00 0.0% 95 100.0%
No. 4 0.00 0.0% 4,75 100.0%
No. 10 0.00 0.0% 2.0 100.0%
No. 40 1.00 1.0% 0.425 099.0%
No. 100 68.68 66.6% 0.15 32.4%
Ne. 200 19.79 19.2% 0.075 13.2%
Pan 0.53 0.5%
Total 90.00 86.8%
‘ Sieve Analysis
Gravel Sand Silt & Clay
u Lo ‘o .- . »— E i[‘.\ ISR i 100.0%
| 1 A E\\ e . 90.0%
HIN i IR i - 80.0%
- R R T L .
T T 5 VLI
N 3 L ; a5 : 60.0% £
ol HEnE ¥ RN @
| ! RN @
5 | 1 ’ 50.0% T
| | £
i ‘ : . - 400% &
H t i AN W L =
Hik o ' | R | .
| i | .E ’ N 30.0%
el ‘ ‘ N 20.0%
1_ ‘ ] J | \{ | 0 l i
B ! R L 10.0%
0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R0O1121-01, LO-2, 1820’
Page 2




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-2
Sample Depth 23'-25

Natural Moisture Content
Pan ID A-107

Pan Wt 8.13 grams
Pan + Soil {wet) 104.83 grams
Pan + Soil (dry) 82.88 grams
Natural Moisture Content 29.4%

Ty,

=

Draper Aden Associates

Blacksburg * Richmond, Virginia
Engmccrmg - Sur\'c}ing ¢ Environmental Services

RO1121-01, LO-2, 23'-25'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R0O1121-01

Prepared By: LTW

Sample ID LO-2
Sample Depth 28'-30'

Natural Moisture Content
Pan ID A-101

Pan Wt 8.17 grams
Pan + Soil (wet) 124.71 grams
Pan + Soil {dry) 98.71 grams
Natural Moisture Content 28.7%

e, )

=7

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia
Engmcenng A4 Sut'\e_\ ing ® Fnvironmentl Services

RO1121-01, LO-2, 28'-30
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R0O1121-01

Prepared By: LTW

Sample ID LO-2
Sample Depth 33'-35'

Natural Moisture Content

PaniD  A-106
Pan Wt 8.30 grams
Pan + Soil (wet) 145.40 grams
Pan + Soil (dry) 112.40 grams
Natural Moisture Content 31.7%

Sy,

=

Draper Aden Associates

Blacksburg * Richmond, Virginia

Fngineering » Sur\'e_\ing ¢ Environmental Services

RO1121-01, LO-2, 33-35'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Draper Aden Associate

Blacksburg ¢ Richmoad, Virginia
Engineering # Surveying * Environmental Services

A
7

Sample 1D LO-2
Sample Depth 38'-40'
Visual Sample Description Gray Silty SAND

Natural Moisture Content

PaniD 15
Pan Wt 188.26 grams
Pan + Soil (wet) 355.36 grams
Pan + Soil (dry) 315.21 grams
Natural Moisture Content 31.6%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 293.52 grams
Percent Passing No. 200 Sieve 17.1%

RO1121-01, LO-2, 38'40'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-2
Sample Depth 43'-45'

Natural Moisture Content

Pan ID A-103
Pan Wi 8.26 grams
Pan + Sail (wet) 166.26 grams
Pan + Sail (dry}) 126.35 grams
Natural Moisture Content 33.8%

@

Draper Aden Associates

Blacksburg * Richmond, Virginia
Engm::rmg * Swveving * Finvironmental Sersices

RO1121-01, LO-2, 43'-45'
Page 1




Soil Classification Calculations

Langley AFB, F-22 Bed-down Facility 6"’" Draper Aden Associates
DAA # R01 121 -01 Eng\il::::&'b:l:%c:nslfhl:l‘ll:‘\(:::(ll(:l;:\nll:!gglci:1L:-\
Prepared By: LTW S o

Sample ID LO-2
Sample Depth 48'-50'

Natural Moisture Content
PanlD  A-109

Pan Wt 8.26 grams
Pan + Soil (wet) 124,97 grams
Pan + Soil (dry) 97.12 grams
Natural Moisture Content 31.3%

R01121-01, LO-2, 48'-50'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

@

Draper Aden Associats
Blacksburg ¢ Richmond, Virginia
Engineering * Surveving * Environmental Services

Sample ID LO-3
Sample Depth 0'-2'
Visual Sample Descrintion Brown Clayey SAND

Natural Meisture Content

Pan ID 23
Pan Wt 193 96 grams
Pan + Soil (wet) 339.64 grams
Pan + Soil (dry) 323.09 grams
Natural Moisture Content 12.8%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 281.12 grams
Percent Passing No. 200 Sieve 32.5%

R01121-01, LO-3, 0°-2°
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R0O1121-01

Prepared By: LTW

@

Draper Aden Associate

Blacksburg ¢ Richmoad, Virginia
Engineering # Surveying ¢ Environmental Services

Sample ID LO-3
Sample Depth 13'-15'
Visual Sample Description Gray Silty SAND

Natural Moisture Content

Pan ID 10
Pan Wt 184.05 grams
Pan + Sail {wet) 30095 grams
Pan + Soit (dry) 272.89 grams
Natural Moisture Content 31.6%
Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 263.78 grams
Percent Passing No. 200 Sieve 10.3%
Pan + Soil retained on No. 4 sieve
(dry) 184.05 grams
Percent Passing No. 4 Sieve 100.0%

Soif Classifies as Coarse-Grained Soil

Atterberg Limits
Liquid Limit

No of Blows

PaniID

Pan Wt ~ Non-Plastic

Pan + Soil {(wet)

Pan + Soil (dry)

Moisture Content 0% 0% 0%

Liguid Limit 0 NA NA
Liguid Limit a

Plastic Limit

Pan ID

Pan Weight

Pan + Soil {wet)

Pan + Soil (dry)

Moisture Content 0% 0%
Plastic Limit /]
Plastic Index /]

= Non-Plastic —

USCS Classification
Group Symbol SM
Group Name Silty SAND

RO1121-01, LO-3, 13'-15" Class
Page 1




Draper Aden Associates

21132001

Blacksbhurg * Rickmond, Virginia

Fn.gineering‘ Surveying ¢ Environmenial Services

Sieve Size, mm

Grain Size Distribution Calculations P
Langiey AFB, F-22 Bed-down Fac-hty 6_
DAA # R01121-01 -
Prepared By. LTW
Sample ID 1.0-3
Sample Depth 13'-15'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0 100.0%
12" 0.00 0.0% 12.5 100.0%
3/8" 0.97 1.1% 9.5 98.9%
No. 4 0.05 0.1% 4.75 98.9%
No. 10 0.45 0.5% 2.0 98.3%
No. 40 1.28 1.4% 0.425 96.9%
No. 100 60.58 68.2% 0.15 28.7%
No. 200 16.14 18.2% 0.075 10.5%
Pan 0.07 0.1%
Total 79.54 89.5%
Sieve Analysis |
Gravel Sand | Siit & Clay
T : != 3-:_" m—— =/I } \\“ : \ ] ‘ 1000%:
‘ — \ 1N - 90.0%
‘ : 80.0%
r \\ , 70.0%
. \ 1L
e , : e 60.0%
it
- . : L 50.0%
- ST
L 1 ‘ \ % 40.0%
T | ;1 |
; ‘ IREAILIIE 30.0%
T f f ! \\ - ,
I } | i | i 1 | i : .
R T NG ™
; e ! T NI
aam —H - o 10.0%
‘\l NS T‘i!‘ 1 1‘ i . 0.0%
100.0 10.0 1.0 0.1 0.0

Percent Passing

RO1121-01, LO-3, 1315

Page 2




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-3
Sample Depth 18'-20'
Visual Sampie Description Gray Silty SAND

Natural Moisture Content

Pan ID 2
Pan Wt 196.21 grams
Pan + Soil (wet) 352.45 grams
Pan + Soil (dry) 316.64 grams
Natural Moisture Content 29.7%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 304.29 grams
Percent Passing No. 200 Sieve 10.3%

@

Draper Aden Associats

Blacksburg + Richmond, Virginia
Engineering * Surveying * Environmental Services

RO1121-01, LO-3, 18-20°
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-4
Sample Depth 0'-2'

Natural Moisture Content
PanIlD  A-108

Pan Wt 8.19 grams
Pan + Soil (wet} 162.15 grams
Pan + Soil (dry) 144.33 grams
Natural Moisture Content 13.1%

@i

Draper Aden Associates

Blacksburg ¢+ Richmond, Virginia

Engincering - Sur\'e}ing * Eovirommental Seevices

RO1121-01, LO-4, 0'-2'
Page 1




Soil Classification Calculations

Langley AFB, F-22 Bed-down Facility w=— Draper Aden Associates
DAA # RO1121-01 v . Bluclmbgrg * Ricthund. \"'irgiqnia
Ingineering * Survesing ¢ Fovironmentai denices

Prepared By: LTW

Sample ID LO-4
Sample Depth 2'-4"

Natural Moisture Content

Pan ID 39
Pan Wt 193.02 grams
Pan + Soil (wet) 297.61 grams
Pan + Soil (dry) 278.63 grams
Natural Moisture Content 22.2%

R01121-01, LO-4, 24
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-4
Sampie Depth 6'-8'

Natural Moisture Content

Pan ID 28
Pan Wt 193.21 grams
Pan + Soil (wet) 346.24 grams
Pan + Soail (dry) 310.30 grams
Natural Moisture Content 30.7%

@

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engln:crmg' Surveying * Environmental Services

RO1121-01, LO-4, 6-8'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampie ID LO-4
Sample Depth 8-10'
Visual Sample Description Gray Clayey SAND

Natural Moisture Content

Pan ID 18
Pan Wit 189.07 grams
Pan + Sail {wet) 278.82 grams
Pan + Soif (dry) 253.69 grams
Natural Moisture Content 38.9%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 245.60 grams
Percent Passing No. 200 Sieve 12.5%

@

Draper Aden Associate
Biacksburg * Richmond, Virginia
Engineering * Surveying * Eavironmemal Services

RO1121-01, LO4, 810’
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Draper Aden Associate

Blacksburg * Richmoud, Virginia
Engineering ® Surveying ¢ Environmental Services

@

Sample ID LO-4
Sample Depth 13'-15'
Visual Sample Description Gray Silty SAND

Natural Moisture Content

Pan ID 21
Pan Wt 193.76 grams
Pan + Sail (wet) 34721 grams
Pan + Soil (dry) 309.09 grams
Natural Moisture Content 33.1%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
{dry) 297.53 grams
Percent Passing No. 200 Sieve 10.0%

RO1121-01, LO4, 131§
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID LO-4
Sample Depth 18'-20'

Natural Moisture Content

Pan ID 30
Pan Wit 193.90 grams
Pan + Soil (wet) 323.00 grams
Pan + Sail (dry) 294.50 grams
Natural Moisture Content 28.3%

Tty

=

Draper Aden Associates

Blacksburg * Richmond, Virginia

Engineering * Sun'eying * Environmental Services

R01121-01, LO-4, 18'-20'
Page 1




Soil Classification Calculations

Langley AFB, F-22 Bed-down Facility -ﬁ; Draper Aden Associates
DAA # R01121-01 Erammurng e Surenns » Frorommentt oo

Prepared By: LTW

Sampie ID LO-4
Sample Depth 23'-25'

Natural Moisture Content

Pan ID 36
Pan Wt 193.90 grams
Pan + Sail (wet) 336,95 grams
Pan + Soil (dry) 301.80 grams
Natural Moisture Content 32.6%

RO1121-01, LO-4, 23'-25'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R0O1121-01

Prepared By: LTW

Sample ID LO-4
Sampie Depth 28'-30"

Natural Moisture Content

Pan ID 8
Pan Wt 187.28 grams
Pan + Soil (wet) 332.51 grams
Pan + Soil (dry) 296.41 grams
Natural Moisture Content 33.1%

@

Draper Aden Associates

Blacksburg ¢+ Richmoend, YVirginia
Eng:necmng * Survesing + Environmental Services

Ra1121-01, LO-4, 28'-30°
Page 1




Procior Test Réport

21142001

, £ .
Langtey AFB, F-22 Bed-down Facility %‘ Draper Aden Associates

DAA # R01121-01

Prepared by LTW

Soil and Test Method Data

Sample D L0-5
Sample Depth 2'-4'
Sample Classification #DIV/0!
USCS Group Symbol #DIV/0!
Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.
Mold Size, in 4.0

Blacksburg * Richmond, Virginia

Enginecring . Sun‘e'ying + Envirenmemal Services

Test Data #1 #2 #3 #4 #5
Moisture Content 12.8% 15.0% 17.2% 19.6%
Dry Density, pcf 1143 115.5 110.8 106.0
Moisture-Density Curve
118.0 . \
116.0 4
] : |
\ |
114.0 \
S . ‘ ! i
2 1120 -+ : '
z‘ .
B
| -
[11] :
a [ ;
> 110.0 :
[&] i i
108.0 + / |
108.0 +
w 1
104.0 - I R ' : — .
9.0% 11.0% 13.0% 15.0% 17.0% 19.0% 21.0%

Moisture Content, %

* Zero Air Voids + Proctor Points 4 CBR Points

R0O1121-01, LO-5, 24’
Page 3




CBR Test Report |

Langley AFB, F-22 Bed-down Facility %"" Draper Aden Associates
DAA # R01 121 -01 E:\gz?::l::nl:' 'bgurge;lgifhé:?i::;n:l:lgl;::iccs
Prepared by LTW

Soil and Test Method Data

Sample ID LO-5
Sample Depth 2'-4'
Test Method ASTM D1883, compacted with mechanical hammer
Sample Preparation Air dried, sieved through a 3/8" sieve and moisture conditioned.
Soak >96 hours

Test Data
Compacted Moisture Content 15.0%
Compacted Dry Density 1155
Percent Compaction 100%
Percent Swell 0.3%
CBR @ 0.1" 5.5
CBR@0.2" 5.2
140.00 —- - - - - — -

Stress, psi

, | 4
+ : ! {

0.00 0.10 0.20 0.30 0.40 0.50 C.60
Pensetration, in

B Stress Stress-Penetration Curve

RO1121-01,L0-5,2'4

2/812001

', Page 4



Proctor Test FLemrt

2/8/2001

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

a

Draper Aden Associates
Blacksburg + Richmond, Virginis

Engin:cring * Suweying + Environmentat Services

Prepared by LTW

Scil and Test Method Data

Sample iD L0-6
Sample Depth 2'4'

Sampie Classification #DIV/0!
USCS Group Symbol #DIV/A!

Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.
Mold Size, in 4.0

Test Data #1 #2 #3 #4 #5
Moisture Content 10.4% 12.5% 15.7% 17.8%
Dry Daensity, pcf 113.8 117.3 113.3 108.6
Moisture-Density Curve
1210 - \ !
|
119.0 + \ ;
i | | :
L : i
117.0 | "'"_\\ '
i
o 115.0 -
5 i
a - !
§ 113.0 / S
[ s i
8 ol / \
111.0 [ i !
i ‘ :
109.0 + 5
: / *
!
107.0 - |
|
105.0 4 B
6.0% 8.0% 10.0% 12.0% 14.0% 16.0% 18.0% 20.0%

Moisture Content, %

e Zero Air Voids + Proctor Points a CBR Paints

RO1121-01, LO-6, 24
Page 3




2/8/2001

CBR Test Report =X

Langley AFB, F-22 Bed-down Facitity == Draper Aden Associates

DAA # R01 1 21 _01 O £ Blacksbgurg - RiChFIIIO!Id. Vil’gl‘gllﬂ
ngineering ¢ Murveying ® Bnvironmental Mervices

Prepared by LTW

Soil and Test Method Data

~ Sample ID L0-6
Sample Depth 2'-4'
Test Method ASTM D1883, compacted with mechanical hammer
Sampile Preparation Air dried, sieved through a 3/8" sieve and moisture conditioned.
Soak >96 hours

Test Data
Compacted Moisture Cantent 13.6%
Compacted Dry Density 116.3
Percent Compaction 99%
Percent Swell 0.4%
CBR@0.1" 5.5
CBR@o0.2" 6.5
250.00 T e e — -
|
200.00 - S

Stress, psi

e e

C.00 0.10 0.20 0.30 0.40 0.50 0.60
Penetration, in

a Stiress ——- Stress-Penetration Curve

RO1121-01,L0-6,2'4

', Page 4




2/8/2001

Proctor Test Report

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared by LTW

Draper Aden Associates

Blacksburg * Richmond, Virginia

Esngineering ¢ Surveying ¢ Environmenial Services

@

Soil and Test Method Data
Sample D BO-1
Sample Depth 2'-4’
Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.
Mold Size, in 4.0

Test Data #1 42 #3 #4 #5

Moisture Content 11.3% 13.2% 16.4% 17.8%
Dry Density, pcf 105.1 112.0 1128 109.5

Moisture-Density Curve

117.0

115.0 +

113.0

T T

111.0 L

Dry Density, pcf

100.0 | | |

107.0 |

105.0 —

—r———T 1

1 }
1030 e R
9.0% 11.0% 13.0% 15.0% 17.0% 19.0% 21.0%

Moisture Content, %

* Zero Air Voids + Proctor Points « CBR Points

R01121-01, BO-1, 2'-4°
Page 3




2/8/2001

CBR Test Report |

Langley AFB, F-22 Bed-down Facility 6"‘"‘ Draper Aden Associates

DAA # R01121-01 Blacksburg *+ Richmond, Virginia
Engln:crmg hd Surveymg * Environmental Services

Prepared by LTW

Soit and Test Method Data

" Sample ID BO-1
Sample Depth 2'-4'
Test Method ASTM D1883, compacted with mechanical hammer
Sample Preparation Air dried, sieved through a 3/8" sieve and moisture conditioned.
Soak >96 hours

Test Data
Compacted Moisture Content 15.8%
Compacted Dry Density 113.9
Percent Compaction 100%
Percent Swell 0.3%
CBR@0.1" 104
CBR@O0.2" 92
250.00 ———-— — - - -
|
|
200.00 -
"‘Z’_ 150.00 e e e
]
pu
“ 100.00 - - S
50.00 + --- —
0.00 o™ | ; : . : |
0.00 0.10 0.20 0.30 0.40 0.50 0.60

Penetration, in

m  Stress Stress-Penetration Curve

R01121-01,80-1,2'4", Page 4




2/8/2001

Proctor Test Report .
Langley AFB, F-22 Bed-down Facility Draper Aden Associates
DAA # R01121-01 Fogeonng s S oyng o B e

Prepared by LTW

@

Soil and Test Method Data
Sample ID BO-1A
Sample Depth 2'-4'
Test Method ASTM D698, Method B, with inechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.
Mold Size, in 4.0

Test Data #1 #2 #3 #4 #5

Moisture Content 16.0% 13.6% 14.8% 17.3%
Dry Density, pcf 114.0 103.6 110.7 109.5

Moisture-Density Curve

117.0 1 ‘

T

I

115.0

T

113.0

111.0

4 e ey

Dry Density, pcf
=)
{0
o

107.0 —— /
105.0 : ' /

.
| | | |
. ! | ‘ |
: . | 3 !
- : !
: . : i [ !

103.0 - : ; ‘r |

L |

101.0 +—— — e : RS Sy U N i
12.0% 13.0% 14.0% 15.0% 16.0% 17.0% 18.0% 18.0% 20.0%

Moisture Content, %

e Zero Air Voids + Proctor Points a CBR Points

R01121-01, BO-1A, 24
Page 3




2/8/2001

CBR Test Report

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared by LTW

Draper Aden Associates

Biacksburg * Richmond, Virginia

Eng,'m::n@ - Sm‘vcymg * Envimomentat Services

@

Soil and Test Method Data

" Sample ID BO-1A
Sample Depth 2'-4'
Test Method ASTM D1883, compacted with mechanical hammer
Sample Preparation Air dried, sieved through a 3/8" sieve and moisture conditioned.
Soak >96 hours

Test Data
Compacted Moisture Content 16.2%
Compacted Dry Density 114.0
Percent Compaction 100%
Percent Swell 0.5%
CBR@O0.1" 5.9
CBR@0.2" 49
120.00 - : e
10000 L e S
80.00 +— -
B
Q
% 6000 1 e
e
7
40.00
20.00 +-/~- * : ? EE—
0.00 ; , , ; : .
0.00 0.10 0.20 0.30 0.40 0.50 0.60

Penetration, in

# Stress — Stress-Penetration Curve

RO1121-01, BO-1A, 2'-4', Page 4




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID B0-2
Sample Depth 0-2'

Natural Moisture Content

Pan 1D 6
Pan Wt 194 72 grams
Pan + Soil (wet) 358.87 grams
Pan + Soil (dry) 334 46 grams
Natural Moisture Content 17.5%

@

Draper Aden Associats

Blacksburg * Richmond, Virginia
Engineering ® Surveying * Environmentai Services

RC1421-01, BO-2, 0-2', moist
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample ID BO-2
Sample Depth 2'4'
Visual Sampie Description Brown Clayey SAND

Natural Moisture Content
Pan ID
Pan wit
Pan + Soil (wet)
Pan + Soil {dry)
Natural Moisture Content

Coarse or Fine Grained
Pan + Soil retained on No. 200 siave
(dry)
Percent Passing No. 200 Sieve
Pan + Soil retained on No. 4 sieve

{dry)
Percent Passing No. 4 Sieve
Soil Classifies as
Atterberg Limits
Liquid Limit
No of Blows
Pan ID
Pan Wt
Pan + Soil (wet)
Pan + Soil (dry)
Moisture Content
Liquid Limit
Liguid Limit
Plastic Limit
Pan ID
Pan Weight

Pan + Soil (wet)
Pan + Soil (dry)
Moisture Content
Plastic Limit
Plastic Index

USCS Classification
Group Symbol

== Draper Aden Associatx

Group Name Clayey SAND

v Blacksburg * Richmond, Virginia
Engineering * Surveying * Environmental Services
28
193.21 grams
290.44 grams
276.67 grams
16.5%
236.03 grams
48.7%
197.92 grams
94 4%
Coarse-Grained Soil
21 25 34
62 63 65
10.89 10.73 10.99
24.45 18.17 20.01
20.60 16.11 17.65
40% 38% 35%
39 38 37
38
K 18
2.36 2.39
9.45 7.93
8.46 717
16% 16%
6
22
sSC

R01121-01, B0-2, 2'-4', Class
Page 1




- 2182001
Grain Size Distribution Calculations

Nuppprttiny .
Langley AFB, F-22 Bed-down Facullty E— Draper Aden Associates
AA # R01 121 01 | Engi?::ic::s'bglge;irzifl;':nr:?i:::n:;ilz:‘lg i:;eiravices
Prepared By: LTW i
Sample ID B0-2
Sample Depth 2'-4'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing
3/4" (.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 4.71 5.6% 4.75 94 4%
No. 10 2.81 3.4% 2.0 91.0%
No. 40 14.51 17.4% 0.425 73.6%
No. 100 893 10.7% 0.15 62.9%
No. 200 11.68 14.0% 0.075 48.9%
Pan 0.18 0.2%
Total 42 .82 51.1%
| Sieve Analysis
Gravel | Sand Silt & Clay
UM L T T HIIE 100.0%
T ] 90.0%
{ i \\.\ ‘
1 - N 80.0%
' . ! e } i e
: : ] - 70.0%
L I i N
T | i e ; o &
- e = 60.0% %
' | N 1 500% &
H H C
5 3
; 400% o
Bl o
' 30.0%
- HIIEN 10.0%
7 IR IR
h : * t = . OO%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R0O1121-01, BO-2, 2'-4', Class
Page 2




Soil Classification Calculations

Ny .
Langley AFB, F-22 Bed-down Facility == Draper Aden Associates
DAA # R01121-01 v Blacksburg + Richnmtond, Virginia

Engineering ® Surveying ¢ Environmental Services

Prepared By: LTW

Sample ID B0-2
Sample Depth 4'-6'

Natural Moisture Content

Pan ID 33
Pan Wt 193.70 grams
Pan + Soil {wet) 355.14 grams
Pan + Soil (dry) 326.87 grams
Natural Moisture Content 21.2%

R01121-01, BO-2, 4'-¢'
Page 1




Soil Classifigation"CaIculationg
Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample ID BO-2
Sample Depth 6'-8'

Natura! Moisture Content

Pan D 16
Pan Wt 189.42 grams
Pan + Soil (wet) 322,18 grams
Pan + Soil (dry) 290,55 grams
Natural Moisture Content 31.3%

@

Draper Aden Associates
Blacksburg *+ Richmend, Virginia
Engincering * Surveying * Envirormental Services

RO1121-01, BJ-2, 6'-8'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID BO-2
Sample Depth 8'-10'
Visual Sample Description Brown Clayey SAND

Natural Moeisture Content

Pan ID 16
Pan Wt 189.43 grams
Pan + Scil (wet) 360.08 grams
Pan + Soil {dry) 320,92 grams
Natural Moisture Content 29.8%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
{dry) 255.27 grams
Percent Passing No. 200 Sieve 19.5%

@

Draper Aden Associate
Blacksburg + Richmond, Virginia

Engincering’ Suwe}'ing ¢ Environmentai Services

R0O1121-0t. BO-2, 810"
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample D B0-2
Sample Depth 13'-15'

Natural Moisture Content

Pan ID 32
Pan Wt 191.68 grams
Pan + Soil (wet) 359.11 grams
Pan + Soil (dry) 318.68 grams
Natural Moisture Confent 31.8%

ey,

=7

Draper Aden Associates
Blacksburg + Richmond, Virginia

Engineering ® Swveying # Environmental Services

R01121-01, B0-2, 1315
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

@

Draper Aden Associates

Blacksburg * Richmond, Virginia
Engineering . Suruc‘ying + Environmental Services

Sample ID BO-2
Sample Depth 18'-20'

Natural Moisture Cbntent

Pan ID 13
Pan Wt 187.40 grams
Pan + Soil (wet) 324.39 grams
Pan + Soil (dry) 290.82 grams
Natural Moisture Content 32.9%

RO1121-01, BO-2, 1820’
Page 1




Soil Clgssification"Qalculations

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01
Prepared By: LTW

Sampie ID BO-2
Sample Depth 23'-25'

Natural Moisture Cbntent

Pan ID 17
Pan Wt 188.65 grams
Pan + Soil (wet) 340.05 grams
Pan + Soil {dry) 302.72 grams
Natural Moisture Conlent 32.7%

@

Draper Aden Associates

Blacksburg ¢ Richmend, Virginia
Engineering * Surveving ® Environmental Services

RG1121-01. BO-2, 23'-25
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID BO-2
Sample Depth 28-3¢

Natural Moisture Content

Pan 1D 35
Pan Wt 192.74 grams
Pan + Soil (wet) 330,38 grams
Pan + Soil (dry) 29730 grams
Natural Moisture Content 31.6%

@

Draper Aden Associates

Blacksburg ¢« Richmond, Virginia
Engineering # Surveying * Environmental Services

R01121-01, BO-2, 28-30°
Page 1




Saoil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample {D BO-2
Sample Depth 6'-8'
Visual Sampie Description Brown Gravelly SAND

Natural Moisture Content

PanID 40
Pan Wt 192.66 grams
Pan + Soil (wet) 339.03 grams
Pan + Soil (dry) 305.15 grams
Natural Moisture Content 30.1%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve

{dry) 283.67 grams
Percent Passing No. 200 Sieve 19.1%
Pan + Soil retained an No. 4 siava
(dry} 216.13 grams
Percent Passing No. 4 Sieve 79.1%

Soil Classifies as Coarse-Grained Soif

== Draper Aden Associats
Q Blacksburg * Richmond, Virginia

Eagineering ® Surveying * Environmental Services

R01121-01, BO-3.6'-&
Page 1




Grain Size Dastnbutlon Calculations

Langley AFB, F-22 Bed-down Facility

DAA # R01121-01 .
Prepared By: LTW

Sample ID BO-3
Sampie Depth &'-8'

Mechanical Sieve Analysis

@i

2/1312001

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia

Fn{imering.‘ Surveyiug ¢ Environmental Services

Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing
314" 5.87 52% 19.0 94.8%
172" 13.90 12.4% 12.5 82.4%
3/8" 1.28 1.1% 9.5 81.3% 1
No. 4 2.42 22% 475 79.1% 3
No. 10 4.16 3.7% 2.0 75.4% |
No. 40 2437 21.7% 0.425 53.8% |
No. 100 2746 24.4% 0.15  29.4% |
No. 200 11.51 10.2% 0.07s 19.1% |
Pan 0.38 0.3%
Total 91.35 80.9%
' Sieve Analysis
Gravel | Sand Silt & Clay
IERR HIEN 1T ] 100.0%
N\ L L 90.0%
| ! N il i ; -
v ‘r _.r-a'_ [ 2 m— , H ; 80.0%
S O N ™ S L
. AN HH 70.0%
H ; ‘ : \\ i l !
T N I o
; 1 | N HiE ;60'0% %
T : g | T il S ©
o ——Hh N L 1 500% %
: \ SR g
‘ \ 400% o ;
| ' \ 411 ,, 30.0%
| N !
! \\ S5 659,
t CREE 20.0%
| - -t : : 10.0%
| | R E— j
L i | i i | i ! p ] 0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R01121-01, BO-3,6'-8'
Page 2



Scil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID BO-3
S8ample Depth 13'-15'
Visual Sample Description Brown SAND

Natural Mcisture Content

Pan ID 41
Pan Wt 19451 grams
Pan + Soil (wet) 32433 grams
Pan + Soil (dry) 202.69 grams
Natural Moisture Content 32.2%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
{dry) 78.90 grams
Percent Passing No. 200 Sieve 14.0%

@

Draper Aden Associate

Blacksburyg * Richmond, Virginia
Engineering *+ Surveying ¢ Environmental Services

R01121-01, BO-3, 1315
Page 1




Proctor Test Report

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

@b

Enginccring * Survc) ing

Prepared by LTW

Soil and Test Method Data

S

Sample ID BO-5
Sample Depth 2'4'
ample Classification #DIV/0!

USCS Group Symbol #DIV/!

Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.
Mold Size, in 4.0

2/8/2001

Draper Aden Associates
Blacksburg * Richmond, Virginia

+ Environmental Services

Test Data #1 #2 #3 #4 #5
Moisture Content 14.2% 15.9% 18.0% 20.6%
Dry Density, pcf 1055 107.1 108.7 104.1
Moisture-Density Curve
110.0 - :
I |
109.0
r |
i | ‘
108.0 :
:
G : ; ;
2 107.0 | : £
2z r ; :
c i !
o] : 5 z
> 106.0 - A 1 |
i % | ’ |
105.0 ‘
: | | = |
104.0 - ; t : ;
: i I ; . | |
| | | | i | |
103.0 - - T - 1 : ;
13.0% 140% 150% 16.0% 17.0% 180% 19.0% 200% 210% 220% 23.0%

Moisture Content, %

« Zero Air Voids + Proctor Points a CBR Points

RO1121-01, BO-5, 24’
Page 3




CBR Test Report

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared by LTW

Soil and Test Method Data

" Sample ID BO-5
Sample Depth 2'-4'

2/8/2001

@

Draper Aden Associates
Blacksburg + Richmond, Virginia

Engin:ering - Surveying * Environmental Services

Test Method ASTM D1883, compacted with mechanical hammer
Sampie Preparation Air dried, sieved through a 3/8" sieve and moisture conditioned.

Soak >96 hours

Test Data
Compacted Moisture Content
Compacted Dry Density
Percent Compaction
Percent Sweli
CBR@ 0.1"
CBR@0.2"

18.8%
107.8
99%,
0.4%
5.0
44

Stress, psi

Penetration, in

m Stress — Stress-Penetration Curve

ROt121-01, BO-5,2'4

', Page 4




Proctor Test Report

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

@

Prepared by LTW

Soil and Test Method Data

Test Data

Sampie 1D B0-6
Sampie Depth 2'4'
Sample Classification #DIV/0!
USCS Group Symbol #DIV/0!
Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.
Mold Size, in 4.0

#1 #2 #3

#4

2/8/2001

Draper Aden Associates
Blacksburg * Richmond, Virginia

Enginccring * Sun'cy'mg + Environmenal Services

#5

Dry Density, pcf

- Moisture Content 9.7% 13.2% 16.0%
Dry Density, pcf 109.3 1153 1134

Moisture-Density Curve

18.8%
1071

118.0

116.0 |

1140 |

112.0 |

110.0 4

108.0 —

106.0 +

104.0 —

' v

1
i
|
1
]

i
i

VR L L L L L L L i

i )

6.0% 8.0% 10.0% 12.0% 14.0% 16.0% 18.0%

Moisture Content, %

« Zero Air Voids + Proctor Points « CBR Points

20.0%

22.0%

R0O1121-01, BO-6, 24’

Page 3




CBR Test Repoit

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared by LTW

Soil and Test Method Data

" Sample ID B0-6
Sample Depth 2'-4'

2/8/2001

Draper Aden Associates

Blacksburg * Richmond, Virginia
Engineering * Surveying * Eavimmmental Services

@i

Test Method ASTM D1883, compacted with mechanical hammer

Sample Preparation Air dried,

steved through a 3/8" sieve and moisture conditioned.

Soak >96 hours

Test Data
Compacted Moisture Content
Compacted Dry Density
Percent Compaction
Percent Sweil
CBR @ 0.1"
CBR@0.2"

14.7%
115.1
100%
0.4%

6.4
5.7

Stress, psi

0.10 0.20

0.30 0.40 0.50 0.60

Penetration, in
m Stress —— Stress-Penetration Curve

RO1121-01, BO-6, 2'-4', Page 4




Sail Classificatioh Calculations
Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample ID AMU-I1
Sampie Depth 8-10'
Visual Sample Descriotion Gray Clavey SAND

Natural Moisture Content

Pan D 32
Pan Wit 191.74 grams
Pan + Soil (wet) 365.27 grams
Pan + Soil {(dry) 319,90 grams
Natural Moisture Content 35.4%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 292.01 grams
Percent Passing No. 200 Sieve 21.8%

== Draper Aden Associatq

-7

Blacksbarg * Richmond, Virginia
Engineering ® Surveying ¢ Environmental Services

RO1121-01. AMU-1, 810
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-1
Sample Depth 18-20'
Visual Sample Dascription Gray Silty SAND

Natural Moisture Content
PanID  Al06

Pan Wit 821 grams
Pan + Soil (wet) 141,42 grams
Pan + Soil (dry) 107.03 grams
Natural Moisture Content 34.8%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve

(dry) 92.11 grams
Percent Passing No. 200 Sieve 15.1%
Pan + Soil retained on No. 4 sieve
(dry) 8.21 grams
Percent Pasging No. 4 Sieva 100.0%

Soil Classifies as Coarse-Gratned Soil

@

Draper Aden Associats
Blacksburg ¢ Richmond, Virginia
Engineering * Surveying * Environmental Services

RO1121-01, AMU-1, 18-20'
Page 1




-, 211312001
Grain Size Distribution Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01 -

Prepared By: LTW

Draper Aden Associates

Blacksharg + Richmond., Virginia

anmeeﬂng * gurve}mg_. * Enviconmental Services

@i

Sampie ID AMU-1
Sample Depth 18-2¢"
Mechanical Sieve Analysis
Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 1.0 100.0%
12" 0.00 0.0% 125 100.0%
378" 0.00 0.0% 95 100.0%
No. 4 0.00 0.0% 475 100.0%
No. 10 0.05 0.1% 2.0 99 9%
No. 40 0.23 02% 0425 QQ 7%
No. 100 4762 48.2% 0.15 51.5%
No. 200 3532 35.7% 0.075 15.8%
Pan 0.60 0.6%
Total 83.82 84 2%
' Sieve Analysis
Gravel Sand Silt & Clay
i PTUNTITIT TN MITINT T T[T 7 e
B 5 il
- EEaE : 90.0%
\ TILE R R
- \\ -} 70.0%
e \ ] 2
| : | i - j - 60.0% £
: T — g
R 5 ; ! L ; ! L 50.0% &
| { . : ‘; ; I \ ‘ i §
| i ? VL 400% %
e i \!1]1: ' a
i : \ 30.0%
E
: | ‘ Xt 20.0%
L I ! L , L
IR , ST |
HIER L IR R ‘ 10.0%
I: ; : : I i a E i i i 0:0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

R01121-01, AMU-1, 18'-2¢'
Page 2




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-2
Sample Depth 0-2'

Natural Moisture Content

PanID 7
Pan Wt 192 35 grams
Pan + Soil (wet) 397.33 grams
Pan + Soil (dry) 380.00 grams
Natural Moisture Content 92%

@

Draper Aden Associates

Blacksburg * Richmond, Virginia
Engineering ¢ Surveying * Eavironmental Services

R0O1121-01, AMU-2, 0-2'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-2
Sample Depth 2'-4'

Naturat Moisture Content

Pan 1D 23
Pan Wit 194 .03 grams
Pan + Soil (wet) 391.15 grams
Pan + Soil {dry) 35433 grams
Natural Moisture Content 23.0%

@

Draper Aden Associates

Blacksburg * Richmond, Virginia
Engineen‘ng * Surveviag * Environmemal Services

RO1121-01. AMU-2, 2°-4'
Page 1




Soil Classification Calculations

. =
Langiey AFB, F-22 Bed-down Facility = Draper Aden Associat
DAA # R0O11 21 -01 Blacksburg « Richmond, Virginia
Engineering # Surveying * Environmental Services
Prepared By: LTW
Sample 1D AMU-2
Sample Depth 4'-¢'
Visual Sample Description Gray Clayey SAND
Natural Moisture Content
Pan 1D 18
Pan Wit 18910 grams
Pan + Saqil (wet) 304,16 grams
Pan + Soit (dry) 284.95 grams
Nalural Moisture Content 20.0%
Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 253.60 grams
Percent Passing No. 200 Sieve 32.7%
Pan + Soil retained on No. 4 sieve
(dry) 192.43 grams
Percent Passing No. 4 Sieve 96.5%
Soif Classifies as Coarse-Grained Sod
Atterberg Limits
Liquid Limit-
No of Blows 18 28 34
Pan D] 70 69 72
Pan Wit 10.89 10.92 11.04
Pan + Soil (wet) 18.85 20.03 216
Pan + Soil (dry) 16.24 17.14 18.39
Moisture Content 49% 46% 44%
Liquid Limit 47 47 45
Liguid Limit 47
Piastic Limit
Pan ID 25[H
Pan Weight 2.38 241
Pan + Soil (wef) 11.18 12.78
Pan + Soll (dry) 9.89 11.26
Moisture Content 17% 17%

Plastic Lirmit 17
Plastic Index 29

USCS Classification
Group Symbol SC
Group Name Clayey SAND

R0O1121-0t, AMU-2, 4'6', Class
Page 1




. 2/12/2001
Grain Size Distribution Calculations
Langiey AFB, F-22 Bed-down Facility
DAA #R01121-01 .
Prepared By: LTW

@

Draper Aden Associates
Blacksburg + Richmond, Virginia

Engineering * Surveving ¢ Fnvironmental Services

Sampie ID AMU-2
Sample Depth 4'-¢'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0 100.0%
12" 0.00 0.0% 12,5 100.0%
318" 0.00 0.0% 9.5 100.0%
No. 4 3.33 3.5% 4.75 96.5%
No. 10 3.45 3.6% 20 92.9%
No. 40 6.73 7.0% 0.425 85.9%
No. 100 32.58 34.0% 0.15 51.9%
No. 200 17.03 17.8% 0.075 34.1%
Pan 0.22 0.2%

Total 63.34 65.9%

Sieve Analysis

Gravel Sand Silt & Clay
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Sieve Size, mm

RO1121-01, AMU-2 4’6", Class
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Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-2
Sample Depth 6'-8'

Natural Moisture Content

PanID 21
Pan Wt 198.41 grams
Pan + Soil (wet) 354.93 grams
Pan + Soil (dry) 316.55 grams
Natural Moisture Content 32.5%

=
=7

Draper Aden Associates

Blacksburg + Rkhmond, Virginia
Ergineering * Surveying # Environmental Services

RO1121-01, AMU-2, 6-8'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampte ID AMU-2
Sample Depth 8-1¢'

Natural Moisture Content

Pan 1D 20
Pan Wt 190.29 grams
Pan + Soif {wet) 332.11 grams
Pan + Soil (dry) 296.01 grams
Naturaf Moisture Content 34.1%

@

Draper Aden Associates

Blacksburg *+ Richmond, Virginia
Engineering ¢ Surveying + Enviconmental Services

R01121-01, AMU-2, 8'-10°
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-2
Sample Depth 13'-15'

Natural Moisture Content

Pan ID 40
Pan Wt 192.72 grams
Pan + Soil (wet) 325.00 grams
Pan + Soil (dry) 290.67 grams
Nalural Moisture Content 35.0%

@

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering * Surveying # Enovironmenal Services

RO1121-01, AMU-2, 1315
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample ID AMU-2
Sample Depth 18'-20'
Visual Sample Description Gray Silty SAND

Natural Moisture Content
PaniD
Pan Wt
Pan + Soil (wet)
Pan + Soil (dry)
Natural Moisture Conlent

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
{dry)
Percent Passing No. 200 Sieve
Pan + Soil retained on No. 4 sieve
(dry)
Percent Passing No. 4 Sieve

20

189.95 grams
310.90 grams
278.24 grams
37.0%

263.43 grams
16.8%

189.95 grams
100.0%

Soil Classifies as Coarse-Grained Soif

Atterberg Limits
Liquid Limit
No of Blows
Pan ID
Pan Wit
Pan + Sail (wet)

@

Draper Aden Associatq

Blacksburg * Richmond, Virginia
Engineering ¢ Surveying ¢ Environmental Services

Non-Plastic

Pan + Soil (dry)

Moisture Content
Liguid Limnit
Liguid Limit
Plastic Limit
Pan iD
Pan Weight
Pan + Soil (wet)

0% 0%

0%

0 NA
0

Non-Ptastic —]

Pan + Soil (dry)

Moisture Content

0% 0%

Plastic Limit
Plastic Index

USCS Classification
Group Symbol

g

SM

Group Name Silty SAND

NA

R01121-01, AMU-2, 18'-20' Class
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Draper Aden Associates

Blacksburg + Richmond, Virginia
Engineering ¢ Surveying + Environmental Services

@

Sample ID AMU-2
Sample Depth 23'-25'

Natural Moisture Content

Pan ID 39
Pan Wt 192.99 grams
Pan + Sail (wet) 312.17 grams
Pan + Soil (dry) 282,70 grams
Natural Moisture Content 32.9%

R0O1121-01, AMU-2, 23'-26'
Page 1




Soil C!assification'Qa!cuiations

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01
Prepared By: LTW

Sample 1D AMU-2
Sample Depth 28'-30'

Natural Moisture Content

PanID 15
Pan Wt 188.51 grams
Pan + Soil (wet) 326.51 grams
Pan + Soil (dry) 291.02 grams
Natural Moisture Content 34.6%

@

Draper Aden Associates

Blacksburg * Richmond, Virginia
Erginecring ® Surveying ¢ Environmemal Services

RO1121-01, AMU-2, 2830
Page 1




Soil Classification Calculations

Langley AFB, F-22 Bed-down Facility == Draper Aden Associates
DAA # R01121-01 0 Blacksburg + Rickmond, Virginia

Engineering * Surveyving * Environmenial Services
Prepared By: LTW

Sample ID AMU-2
Sample Depth 33'-35'

Natural Moisture Co‘-ntent

Pan ID 4]
Pan Wit 196.43 grams
Pan + Sail (wet) 331.90 grams
Pan + Soil {dry) 297.50 grams
Naltural Moisture Content 34.0%

RO1121-01, AMU-2, 33'-35
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-2
Sample Depth 38'-40'
Visual Sample Description Gray Silty SAND

Natural Moisture Content

Pan D 3
Pan Wt 193.07 grams
Pan + Soil (wet) 308,90 grams
Pan + Soil {dry) 279.88 grams
Natural Moisture Content 33.4%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve

, (dry} 260.38 grams
Percent Passing No. 200 Sieve 22.5%

@i

Draper Aden Associatq
Blacksburg + Richmond, Virginia

Erginetring ® Surveying + Environmemal Services

R01121-01, AMU-2, 38'40'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AML-2
Sample Depth 43'-45'

Natural Moisture C'ontent

Pan ID 2
Pan Wt 196.25 grams
Pan + Soil (wet) 333.60 grams
Pan + Soil (dry) 29964 grams
Natural Moisture Content 32.8%

@

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia
Engineering ¢ Surveying ¢ Environmentat Services

RO1121-01, AMU-2, 43'-45'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampie ID AMU-2
Sample Depth 48'-50'

Natural Moisture Content

Pan iD 1
Pan Wit 195 44 grams
Pan + Soil {wet) 309.10 grams
Pan + Soil (dry) 280.02 grams
Natural Moisture Content 34.4%

@

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia
Engineering * Suveying ¢ Environmental Services

R0O1121-01, AMU-2, 48-50
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-2
Sample Depth 53'-55'

Natura! Moisture Content

Pan ID 26
Pan Wt 194.56 grams
Pan + Soil (wet) 304.33 grams
Pan + Soil (dry) 27531 grams
Natural Moisture Content 35.9%

@

Draper Aden Associates
Blacksburg ¢ Richmond, Virginia

Engincering ¢ Surveying  Environmental Services

RO1121-01, AMU-2, 53'-5%
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-2
Sample Depth 58-60'

Natural Moisture Content

PaniD 18
Pan Wit 189.61 grams
Pan + Soil {(wet) 317.78 grams
Pan + Soil (dry) 283.76 grams
Natural Moisture Content 36.1%

@

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia
Engimering . Surveying + Environmental Services

R0O1121-01, AMU-2, 58-60
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU.3
Sample Depth 2'-4'
Visual Sample Description Gray Clayey SAND

Natural Moisture Content

Pan D X5
Pan Wt 8.32 grams
Pan + Soil (wet) 159.22 grams
Pan + Soil (dry) 138,50 grams
Natural Moisture Content 15.9%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve

(dry) 91.39 grams
Percent Passing No. 200 Sieve 36.2%
Pan + Soil retained on No. 4 sieve
(dry) 15.12 grams
Percent Passing No. 4 Sieve 94 8%

Soil Classifies as Coarse-Grained Soil

Atterberg Limits

-6“"‘ Draper Aden Associat¢
Blacksburg * Richmond, Virginia
Engineering * Surveying ¢ Environmental Services

Liquid Limit
No of Blows 18 23 33
Pan ID i 7 9
Pan Wt 11.22 11.12 11.12
Pan + Soil (wet)]  20.74 2281 2532
Pan + Soii (dry) 18.49 20,12 22.1
Moisture Content 31% 30% 26%
Liquid Limit 30 30 30
Liguid Limit Jo
Plastic Limit
Pan ID 32 52
Pan Weight 2.38 2.37
Pan + Soil (wet) 6.23 4.87
Pan + Soil {dry) 5.70 4.55
Moisture Content 16% 15%

Plastic Limit 15
Plastic Index 4

USCS Classification
Group Symbol SC
Group Name Clayey SAND

R0O1121-01. AMU-3, 2’4", Class
Page 1



. 2/12/2001
Grain Size Distribution Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01
Prepared By: LTW

Draper Aden Associates

Blacksburg * Richmond, Virginis

Engineering . Surveying ¢ Fnvironmentat Services

@

Sample ID AMU-3
Sample Depth 2'-4'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 19.0 100.0%
1/2" 3.37 2.6% 12.5 97.4%
3/8" 0.00 0.0% 9.5 97.4%
No. 4 343 2.6% 475 94 8%
No. 10 4.80 3.7% 2.0 91.1%
No. 40 3.47 6.5% 0.425 84.6%
No. 100 42.50 32.6% 0.15 51.9%
No. 200 20.01 15.4% 0.075 36.6%
Pan 0.32 0.2%
Total 82.90 63.4%
' Sieve Analysis
Gravel Sand Silt & Clay
T T Sl [ ' : T 100.0%
; T K ] T
R e T Rl - 90.0%
i L | — S AR L
f T ! T aE '\2 T T !
- N e 80.0%
s ]\\ IR
HIEEREL S ‘ 70.0%
i [ . | ; :\ ; : l
1 a IR 60.0% £
TN ;
& i ! - 50.0% %
i L 1} T il ! E \! ; ; §
— T T g 400% &
1 S o L e
I T RN IR
IREI. tan I TR 30.0%
NS b e 200%
R s 10.0%
HIIEE P b et 0.0%
100.0 10.0 1.0 0.1 0.0

Sieve Size, mm

RO1121-01, AMU-3, 2'-4", Class
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Soil Classification Calculations
Langley AFB, F-22- Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample |D AMUL.3

Sample Depth 6'8'

Visual Sample Description Gray Clayey SAND

Natural Moisture Content
Pan D
Pan Wt
Pan + Soil (wet)
Pan + Soil {dry)
Natural Moisture Content

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
{dry)
Percent Passing No. 200 Sieve
Pan + Soil retained an No. 4 siave

(dry)
Percent Passing No. 4 Sieve

A109
821 grams
143 83 grams
107 87 grams
36.1%

88.71 grams
19.2%

8.21 grams
100.0%

Soil Classifies as Coarse-Gramed Soif

@i

Draper Aden Associate
Blacksburg * Richmond, Virginia
Engineering # Surveying ® Environmental Services

R01121-01, AMU-3, 6'-8°
Page 1




. 2/13/2001
Grain Size Distribution Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01 .~
Prepared By: LTW

Draper Aden Associates
Blacksburg * Richmond, Virginis

E.ng.inqeri_ng‘ Surveying * Environmenal Services

@i

Sample ID AMU-3
Sample Depth 68"
Mechanicai Sieve Analysis
Sieve Weight Percent Sieve Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 95 100.0%
No. 4 0.00 0.0% 475 100.0%
No. 10 0.17 0.2% 2.0 99 8%
No. 40 0.34 0.3% 0.425 99 5%
No. 100 46.80 47.0% 0.15 52.5%
No. 200 32.60 32.7% 0.075 19.8%
Pan 0.22 0.2%

Total 80.13 20.2%

Sieve Analysis

Gravel Sand I Silt & Clay

- - a o — LY 0,
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HERE f i !
e | : , 70.0%
;| SE ! ; N\ i [
- - 1 ‘ : ! b 60.0% %
; ‘ | | | !\ 3
: | 1’ " Ty 1 - ©
‘ 2 Dy - - 50.0% &
i ! o ! \ i P . c
' : ; - t ' i @
i : Vil : : o
: ; : ‘ b ! - 400% ©
i e , ; iR a
n T T T e
L : ; i | N i :
o ; A : }
il IE X : 20.0%
3 : SRERE ; ; P |
e 00%
e e
Ll I A PR NN : L 0.0%

100.0 10.0 1.0 0.1 0.0
Sieve Size, mm

RO1121-01,. AMU-3, -8’
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Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Draper Aden Associats

Blacksburg * Richmond, Virginia
Engineering * Surveving * Environmental Services

@

Sample ID AMU-5
Sampie Depth 4-6'
Visual Sample Dascription Gray Clayey SAND

Natural Meisture Content

Pan ID 17
Pan Wit 18R 66 grams
Pan + Soil (wet} 290.60 grams
Pan + Sail {dry) 264.68 grams
Natural Moisture Confent 34.1%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 246.80 grams
Percent Passing No. 200 Sieve 23.5%

RO1121-0t, AMU-5, 4'-6'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Faciiity
DAA # R01121-01

Prepared By: LTW

Draper Aden Associats

Blacksburg * Richmond, Virginia
Engireering * Surveying * Environmental Services

=3
) 4

Sample ID AMU-S
Sampie Depth 13'-15'
Visual Samp|e Description Gray Silty SAND

Naturat Moisture Content

Pan |D 36
Pan Wt 193.68 grams
Pan + Soil (wet) 301.90 grams
Pan + Soil (dry) 273.19 grams
Natural Moisture Content 36.1%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 261.36 grams
Percent Passing No. 200 Sieve 14.9%

R01121-01, AMU-3, 131§
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampls 1D AMU-6
Sample Depth 2'-4'
Visual Sample Description Gray Clayey SAND

Matura! Moisture Content

Pan D 20
Pan Wt 190.04 grams
Pan + Soil (wet) 369.09 grams
Pan + Soil {dry) 350.02 grams
Natural Moisture Content 11.9%

Coarse or Fine Grained
Pan + Scil retained on No. 200 sieve
{dry) 318.36 grams
Percent Passing No. 200 Sieve 19.8%

@

Draper Aden Associate
Blacksburg + Richmond, Virginia
Enginccring o Survcying ¢ Environmentai Services

R0O1121-01, AMU-G, 2'-4'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

@

Draper Aden Associats

Blacksburg * Richmond, Virginia
Engincering ® Surveying * Environmental Services

Sample ID AMU-6
Sample Depth 810
Visual Sample Description Gray Clayey SAND

Natural Moisture Content

Pan D 6
Pan Wt 105 36 grams
Pan + Soil (wet) 297 87 grams
Pan + Soil (dry) 272.30 grams
Natural Moisture Content 33.2%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve

(dry) 25822 grams
Percent Passing No. 200 Sieve 18.3%
Pan + Soil retained on No. 4 sieve
{(dry) 195.36 grams
Percent Passing No. 4 Sieve 100.0%

Soil Classifies as Coarse-Gratned Soif

RO1121-01, AMU-B. 510’
Page 1




. 2132001
Grain Size Distribution Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01
Prepared By: LTW

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia

animeringo Surve).ing + Enviconmental Services

@i

Sampie ID AMU-6
Sample Depth 8-10'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing

3/4" (.00 0.0% 19.0 100.0%
12" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.00 0.0% 475 100.0%
No. 10 0.10 0.1% 2.0 99.9%
No. 40 0.35 0.5% 0.425 99.4%
No. 100 33.65 43.7% 0.15 55.7%
No. 200 27.48 35.7% 0.075 20.0%
Pan 0.46 0.6%

Total 62.04 80.0%

Sieve Analysis
Gravel Sand Siit & Clay
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Sieve Size, mm

RO1121-01. AMU-G, 8'-10°
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Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-6
Sampie Depth 4-¢'

Natural Moisture Cbntent

Pan D 38
Pan Wi 193.57 grams
Pan + Soil {wet) 358.98 grams
Pan + Soil (dry) 327.12 grams
NMNatural Moisture Coritent 23.9%

=
=7

Draper Aden Associates
Blacksburg * Richmond, Virginia
Enginccring * Surveying + Environmental Services

R01121-01, AMU-SE, 4-6
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

=
== Draper Aden Associates
v Blacksburg * Richmond, Virginia

Ergineering ® Surveying » Environmental Services

Sample ID AMU-6
Sample Depth 6'-8'

Natural Moisture Content

PanID 6
Pan Wt 193.79 grams
Pan + Soil (wet) 375.28 grams
Pan + Soil (dry) 334.57 grams
Natural Moisture Content 28.9%

R01121-01, AMU-6, 6-8'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-6
Sampie Depth 13'-15'

Natural Moisture C-dntent

Pan ID 22
Pan Wt 189.02 grams
Pan + Soil (wet) 355.08 grams
Pan + Soil {dry) 313,87 grams
Natural Moisture Content 33.0%

@

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering ¢ Surveying # Environmental Services

RO1121-01, AMU-G, 1215
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample |ID AMU-6
Sample Depth 18-20"

Natural Moisture Content

PaniD 4
Pan Wt 194.44 grams
Pan + Soil (wet) 337.91 grams
Pan + Sail {dry) 300.21 grams
Natural Moisture Confent 35.6%

=X
==> Draper Aden Associates

=7

Blacksburg * Richmond, Virginia

Ergineering * Surveying # Environmental Services

R01121-01, AMU-6, 1820
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-6
Sample Depth 23'-25"

Natura! Moisture Content

Pan ID 30
Pan Wt 193.54 grams
Pan + Soil (wet) 32831 grams
Pan + Soil {dry) 294 55 grams
Natural Moisture Content 33.4%

=7

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering * Surveying ¢ Environmental Services

RO1121-01. AMU-6, 23°-2%"
Page 1




Soil ClassificationwgaIculations
Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample ID AMU-6
Sample Depth 28"-30'

Naturai Moisture Content

PanID 10
Pan Wt 183.99 grams
Pan + Soil {wet) 288.57 grams
Pan + Soil (dry) 26321 grams
Natural Moisture Content F2.0%

==
=g

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering + Surveying * Environmental Services

R0O1121-01, AMU-E, 2830
Page 1




Soil Classification Calculations
Langiey AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample |D AMU-6
Sample Depth 33'-35'

Natural Moisture Content

Pan D 42
Pan Wt 192.21 grams
Pan + Soil (wet) 318.00 grams
Pan + Soil (dry) 28782 grams
Natural Moisture Confent 31.6%

=7

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering * Surveving # Environmental Services

RO1121-01, AMU-6, 33'-35'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-6
Sample Depth 38-40'

Natura! Moisture C"ontent

PanID 27
Pan Wt 193.75 grams
Pan + Soil (wet) 336.24 grams
Pan + Soil (dry) 303.46 grams
Natural Moisture Content 29.9%

==> Draper Aden Associates
w Blacksburg + Richmond, Virginia

Engineering * Surveying # Environmental Services

R01121-01, AMU-6, 38'-40'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121.01

Prepared By: LTW

Sampie ID AMU-6
Sample Depth 43'-45'

Natural Moisture Content
Pan ID A-106

Pan Wt 8.33 grams
Pan + Soil (wet) 114.79 grams
Pan + Soil (dry) 85 85 grams
Natural Moisture Content 37.3%

<A
=7

Draper Aden Associates
Blacksburg + Rickmond, Virginia

Engineering ® Surveying # Environmemal Services

R01121-01, AMU-6. 43'-45'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-5
Sample Depth 4850

Natural Moisture Content

Pan 1D 3
Pan wt 192.10 grams
Pan + Soil (wet) 324.17 grams
Pan + Soil (dry) 288.14 grams
Natural Moisture Content 37.5%

=7

Draper Aden Associates
Blacksburg + Rickmond, Virginia

Engineering * Surveying + Environmenal Services

R0O1121-01. AMU-6, 48-50°
Page 1




Soil Classification Calculations
Langley AFB, F-22-Bed-down Facility
DAA # R01121-01

Prepared By: LTW

@

Draper Aden Associates
Blacksburg + Rickmoad, Virginia

Engineering ® Surveying * Environmental Services

Sample ID AMU-6
Sample Depth 53°-55"

Natural Moisture Content

Pan ID 25
Pan Wt 194.72 grams
Pan + Scil (wet) 383.29 grams
Pan + Soil (dry) 333.73 grams
Natural Moisture Content 35.7%

RO1121-01, AMU-§, 53'-55
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampie ID AMU-6
Sample Depth 58'-60'

Natural Moisture Content

Pan ID 24
Pan Wi 189.63 grams
Pan + Soil {wet) 300.74 grams
Pan + Soii {dry) 269.54 grams
Natural Moisture Content 390%

=7

Draper Aden Associates
Blzcksburg + Richmond, Virginia

Engineering # Surveying * Environmental Services

R0O1121-01, AMU-8, 5860
Page 1




Soil Classification Calculations N

Langley AFB, F-22 Bed-down Facility ==> Draper Aden Associates

DAA # R01 121_01 v . Blﬂck&bﬁ . Richénond. Vll‘g.lélla
ngineering ¢ ‘ing * Environmental Services

Prepared By: LTW s

Sample ID AMU-6
Sample Depth 63'-65'

Natural Moisture Content

Pan ID 3
Pan Wt 187.32 grams
Pan + Soil {wet) 333.34 grams
Pan + Soit (dry) 295.00 grams
Natural Moisture Content 35.6%

R0O1121-01, AMU-6, 63°-65"
Page 1




Proctor Test Report

Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared by LTW

Soil and Test Method Data

Sample ID AMU-7
Sampie Depth 2-4'
Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve,
Mold Size, in 4.0

@i

218/2001

Draper Aden Associates
Blacksburg * Richmond, Virginis

Engineering ® Surveying * Environmenal Services

Test Data #1 #3 #4 45
Moisture Content 12.0% 15.4% 17.1%
Dry Density, pef 114.0 1185 1128 109.6
Moisture-Density Curve
121.0 i \ '
1190 + ;
; TN \
117.0 : AN
1 : i
. 1150 ; ;
] [ / \ \ :
z ; | |
2 1130 AN
[7)
[m]
3 i / \
1110 © \ \
109.0
" | |
107.0 - : ' |
ir 1 |
3 ! | :
1050 ; * t - ! — ; L . i X
5.0% 7.0% 9.0% 13.0% 15.0% 17.0% 19.0%

Moisture Content, %

* Zero Air Voids + Proctor Points 4 CBR Points

R0O1121-01, AMU-7, 2’4’

Page 3




2/8/2001

CBR Test Report

Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared by LTW

Draper Aden Associates

Blacksburg * Richmond, Virginia
Eugin::ring’ Su.rveyiug * Eaviorunental Secvices

@

Soil and Test Method Data

Sample ID AMU-7
Sample Depth 2'-4'
Test Method ASTM D1883, compacted with mechanical hammer
Sample Preparation Air dried, sieved through a 3/8" sieve and moisture conditioned.
Soak >96 hours

Test Data
Compacted Moisture Content 11.5%
Compacted Dry Density 119.3
Percent Compaction 100%
Percent Swell -0.3%
CBR@O.1" 11.0
CBR @ 0.2" 12.8
450.00 e — e e -

Stress, psi

0.00 0.10 0.20 0.30 0.40 0.50 0.60
Penetration, in

s Stress — Siress-Penetration Curve

RO1121-01, AMU-7, 2’4", Page 4




2/8/2001

Proctor Test Report )
Langley AFB, F-22 Bed-down Facility Draper Aden Associates
DAA # R01121-01 Engrmecnes = Sty » Ereemment Secvce
Prepared by LTW

ai

Soil and Test Method Data
Sample ID AMU-8
Sample Depth 2-4'
Test Method ASTM D698, Method B, with mechanical hammer
Sample Preparation Air dried and sieved through a 3/8" sieve.

Mold Size, in 4.0
Test Data #1 #2 #3 #4 #5
Moisture Content 12.3% 14.4% 15.8% 17.9%
Dry Density, pcf 117.6 118.0 114.1 109.2

Moisture-Density Curve

123.0 r : ‘ ; ; 1 |

1210 -

1190 |

117.0 1

1150 1 i / ! | \
1130 - 5

P / | \
111.0 + |

109.0

Dry Density, pcf

;S
/

R

| | | :
0704t b S SN
9.0% 100% 11.0% 120% 130% 140% 150% 160% 17.0% 180% 19.0%

Moisture Content, %

s Zero Air Voids + Proctor Points 4 CBR Points

RO1121-01, AMU-8, 2'-4'
Page 3




CBR Test Report

e

2/8/2001

Langtey AFB, F-22 Bed-down Facility — Draper Aden Associates

Blacksburg + Richmond, Virginia

DAA # R01121-01
Prepared by LTW

Soil and Test Method Data

" Sample ID AMU-8
Sampie Depth 2'4'

Test Method ASTM D1883, compacted with mechanical hammer

Engineering * Surveying ¢ Enviconmental Services

Sample Preparation Air dried, sieved through a 3/8" sieve and moisture conditioned.

Soak >96 hours

Test Data
Comgpacted Moisture Content 13.4%
Compacted Dry Density 118.4
Percent Compaction 100%
Percent Swell 0.3%
CBR@0.1" 42
CBR@O0.2" 3.8

Stress, psi

0.00 0.10 0.20 0.30 0.40

Penetration, in

s Stress — Stress-Penetration Curve

0.50

0.60

R01121-01, AMU-8, 24’ Page 4




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-9
Sample Depth 0'-2'

Natural Moisture Content

Pan ID 34
Pan Wit 192.80 grams
Pan + Soil (wet) 378.33 grams
Pan + Saoil {dry) 358.11 grams
Natural Moisture Content 12.2%

e

=

Draper Aden Associates
Btacksburg *+ Richmond, Virginia

Engineering ® Surveying + Environmental Services

RO1121-01, AMU-S, 0°-2
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Sample ID AMU-9
Sample Depth 2'-4'
Visual Sample Description Gray Clayey SAND

Natural Moisture Content
Pan ID
Pan Wt
Pan + Soil (wet)
Pan + Soil {dry)
Natural Moisture Content

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry)
Percent Passing No. 200 Sieve
Pan + Soii retained on No. 4 sieve
(dry)
Percent Passing No. 4 Sieve

Soil Classifies as Fine-Grained Soif

Atterberg Limits
Liquid Limit

Draper Aden Associate

Blacksburg * Richmond, Virginia
Engineering * Surveying ¢ Environmemal Services

No of Blows

Pan ID
Pan Wi
Pan + Sail (wet)
Pan + Sail (dry)

Moisture Content
Liquid Limit
Liguid Limit

Piastic Limit
Pan ID
Pan Weight
Pan + Soil (wet)
fan + Soil (dry)

Moisture Content

Plastic Limit
Plastic Index

USCS Classification
Group Symboi

=
S
Sty
2
X4
8.34 grams
142.66 grams
120.69 grams
19.6%
57.71 grams
56.1%
8.34 grams
100.0%

16 20 34
94 101 108
23,84 23.98 33.14
34.24 31.56 46.81
31.08 29.38 43.1
44% 40% 37%
41 39 39

40
26 30
235 2.40
7.66 8.28
6.84 7.38
18% 18%
8
21
CL

Group Name Sandy Lean CLAY

R01121-01, AMU-9, 2'4', Class
Page 1




- 2/12/2001
Grain Size Distribution Calculations
Langiey AFB, F-22 Bed-down Facility
DAA # R01121-01.
Prepared By: LTW

@i

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering ¢ Surveying + Fuavironmental Services
Sample ID AMU-9

Sampile Depth 2'-4'
Mechanical Sieve Analysis

Sieve Weight Percent Sieve  Percent
Size Retained Retained Size, mm Passing
3/4" 0.00 0.0% 19.0 100.0%
12" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 0.00 0.0% 4.75 100.0%
No. 10 3.39 3.0% 2.0 97.0%
No. 40 5.52 4.9% 0.425 92.1%
No. 100 26.84 23.9% 0.15 68.2%
No. 200 13.66 12.2% 0.075 56.0%
Pan 0.17 0.2%
Total 4958 44.0%
| Sieve Analysis
Gravel Sand Silt & Cfay
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| : SR
. ; — , K, IR I - 70.0%
i N
L I - \\ 60.0% £
i ! AR ] i i : %
ERENE EA R i T : o
Hn | : - 50.0% =
RN % ; e
; : —t $ + [+)]
i : Py i ‘= e
: : ; - 400% &
| | I — o
| . : | i :
: ; ; T - 30.0%
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IS T S S £+ S S VR R S E 8 14 R
L : L Il' w ;:\ Ll L : 0.0%
100.0 10.0 10 0.1 0.0

Sieve Size, mm

RO1121-01. AMU-9, 2'4', Class
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Soil Classification Calculations
Langley AFB, F-22-Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample D AMU-9
Sample Depth 4'-¢'

Natural Moisture Content

Pan ID 11
Pan Wt 187.89 grams
Pan + 3ail (wet) 379.67 grams
Pan + Soil {dry) 351.82 grams
Natural Moisture Content 17.0%

<A
=

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering . Surve}‘ing * Environmental Services

RO1121-01, AMU-9, 46
Page 1




Soii Classification Cglculations
Langiey AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

Draper Aden Associati

Blacksburg *+ Richmond, Virginia
Engineering * Surveying + Environmental Scrvices

@

Sample ID AMU-9
Sample Depth 6'-8'
Visual Sample Description Gray/brown Coarse SAND w/ trace of Clay

Natural Moisture Content

Pan ID 25
Pan Wit 194.04 grams
Pan + Soil (wet) 32190 grams
Pan + Soif {dry) 308.23 grams
Natural Moisture Content 12.0%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 292.21 grams
Percent Passing No. 200 Sieve 14.0%

RO1121-01, AMU-9, 6'-8'
Page 1




Soil Classificatioh Calculations

] -
Langiey AFB, F-22 Bed-down Facility w=— Draper Aden Associates
DAA # R01121-01 v . Blacksbgmrg . Rkllénond, Virgigia
ngineering ¥ Surveying * Environmemal dervices
Prepared By: LTW pree T

Sample ID AMU.-9
Sample Depth 8'-10'

Natural Moisture Content

Pan ID 37
Pan Wit 194.22 grams
Pan + Soil (wet) 395.39 grams
Pan + Soil (dry) 343.67 grams
Natural Moisture Content 34.6%

R0O1121-01, AMU-9, 810"
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampie ID AMU-9
Sample Depth 13'-15'
Visual Sample Description Gray Silty SAND

Natura! Moisture Content

Pan ID 40
Pan Wit 192.65 grams
Pan + Soit (wet) 277.60 grams
Pan + Soil (dry) 256.34 grams
Natural Moisture Content 33.4%

Coarse or Fine Grained
Pan + Soil retaired on No. 200 sieve
(dry) 246.78 grams
Percent Passing No. 200 Sieve 15.0%

=== Draper Aden Associatc

=7

Blacksburg + Richmond, Virginia
Engineering * Surveving # Environmental Services

RO1121-01, AMU-9, 13'-15'
Page 1



Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample 1D AMU-9
Sampie Depth 18-20

Natural Moisture Content

PaniD 37
Pan Wt 194.24 grams
Pan + Soil (wet) 335.74 grams
Pan + Soil (dry) 300.20 grams
Natural Moisture Content 33.5%

=
<7

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering # Survaying # Environmental Services

RO1121-01, AMU-9, 18°-20°
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Samplie ID AMU-9
Sample Depth 2325

Natural Moisture Cohtent

Pan ID 24
Pan Wit 186.25 grams
Pan + Scil {wet) 327.54 grams
Pan + Soil {dry) 29225 grams
Matural Moisture Content 33.3%

@

Draper Aden Associates

Blacksburg ¢ Richmond, Virginia
Engireering ® Sucveving * Environmental Services

R0O1121-01, AMU-9, 2325
Page 1




INITIAL

AT TEST

Total and Effective Stress Paths
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Sample No.: 7482
Exploration No.: AMU-9
Sample 1.D. / Depth: 23-25 feet
SAMPLE NO.
7882A 7882B 7882C Sieve Size
Wet Weight, g £30.2 135.0 144.3 Z, 3/8-in (9.5-mm) - Liquid Limit, % -
Dry Weight, g 919 100.0 106.9 [9_1 No. 4 (4.75-mm) - - Plastic Limit, % -
Water Coment, % 13.0 5.0 35.0 = No. 10 (2.0-mm) -% - Plasticity Index, % N
Wet Density, pef 117.0 116.0 118.0 § No. 40 (0.425-mm) ; - Classification -
Dry Density, pef 88.0 85.9 87.4 Q No. 100 (0. 150-mm) - Est. Specific Gravity 2.7
Saturation, % 97.4 938.4 100.0 No. 200 {0.075-mm) -
Void Ratio 0.92 0.96 0.9
Diameter, in 1.362 1.370 1.383
Height, in 2.908 3.006 3.100 TRE2A 7882B 7882C
Saturation Method Wet Wet Wet Strain Rate, %/min G.i2 0.26 0.24
> Cell Pressure, psi 45.2 50.4 60.8
B-Parameter 1.00 1.00 0.98 ﬁ Back Pressure, psi 40.0 40.0 40.0
tyg, MiNutes 3.2 1.6 1.7 = 9com psi 5.2 10.4 20.8
E Failure Criteria 15.0% FoMAX 15.0%
Wet Weight, g 130.0 133.9 142.7 : Gomax. PSi* 69.2 50.7 57.7
Dry Weight, g 0.9 100.0 106.9 E Axial Strain at Failure, % 15.0 14.7 15.0
Water Coment, % 328 339 335 T p. Poi* 92.5 68.3 779
Wet Density, pcf 118.3 1167  * 1ne.1 O 3, psi® 233 17.6 20.2
Dry Density, pcf 89.1 87.1 89.2
Samwration, % 904 98.1 100.0 *Filter paper and membrane corrections have been applied.
Void Ratio 0.89 093 051 Sarnple callection, handling methods, and other factors not disclosed to the laboratory testing
Area, int 1.445 1.461 1.481 firm could have affected the test results and the values reported. The test results are based
Diameter, in 1.356 1.364 1378 upon intecpretation of data collected throuph the test process. These ingerpretations do not
i i j i il ied.
Height. in 2,896 2992 1.084 consider the specifics of the project to which they will be applied. Therefore, all test results

must be confirmed by a qualified geotechnical engineer for consistency with their iniended use.

Virginia Geotechnical Services, P.C.
8211 Hermitage Road
Richmond, Virginia 23228
Telephone: (804) 266-2199
Fax: (804) 261-5569

ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL TEST (ASTM D4767)

Project: Langley Air Force Base (F-22)
Client: EEE Consulting

Location: Hampton, VA

Project No.:  GT1688

Page 1 of 3
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Sample No.: 7882
Exploration No.: AMU-9
Sample 1.D. / Depth:  23-25 feet

Eeviator Stress vs. Strain Principal Stress Ratio vs. Strain
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Pore Pressure vs. Strain
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Virginia Geotechnical Services, P.C. ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL TEST
8211 Hermitage Read Project: Langley Air Force Base (F-22)
Richmond, Virginia 23228 Client: EEE, Consulting
Telephone: (804) 266-2199 Location: Hampton, VA
Fax: (804) 261-5569 Project No.: GTi638 Page 2 of 3
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Effective Stress Mohr's Circles
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Virginia Geotechnical Services, P.C. ISOTROPICALLY CONSOLIDATED. UNDRAINED TRIAXIAL TEST (ASTM D4767)
' | 8211 Hermitage Road Project: Langley Air Force Base (F-22)
Richmond, Virginia 23228 Client: EEE Consulting
Telephone: (804) 266-2199 Location: Hampton, VA
Fax: (804) 261-5569 Project No.:  GT1688 Page 3 of 3
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Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU-9
Sample Depth 28'-30'

Natural Moisture Content

Pan ID 12
Pan Wt 184.93 grams
Pan + Soil {wet) 371.15 grams
Pan + Soit {dry) 324.03 grams
Natural Mossture Content 33.9%

@

Draper Aden Associates
Blacksburg + Richmond, Virginia

Engineering * Surveying ¢ Environmental Services

R0O1121-01, AMU-9, 28'-30°
Page 1




Soil Classification Calculations
Langley AFB, F-22'Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID AMU.9
Sample Depth 33'-35'

Natural Moisture Content

Pan 1D 29
Pan Wt 191.89 grams
Pan + Soil (wet) 384.46 grams
Pan + Soil {dry) 316.80 grams
Natural Moisture Content 54.2%

@i

Draper Aden Associates
Blacksburg + Richmond, Virginia

Engineering ® Surveying * Environmental Services

R0O1121-01, AMU-8, 33'-35'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID PH-1
Sampie Depth 0-2'

Natural Moisture Content
Pan ID All2

Pan Wit $.28 grams
Pan + Soil {(wet) 151.09 grams
Pan + Soil (dry) 138.02 grams
Natural Moisture Content 10.1%

=27

Draper Aden Associates
Blacksburg + Richmeond, Virginia

Engineering . Survc_ving * Enviconmental Services

R01121-01, PH-1, 0~2'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID PH-1
Sample Depth 2'-4'

Natural Moisture Content
Pan ID Al13

Pan wt 8.57 grams
Pan + Soil (wet) 124.75 grams
Pan + Soil (dry) 109.99 grams
Natural Moisture Content 14.6%

@

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering ¢ Surveying # Environmental Services

R0112%-01, PH-1, 2’4’
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample |D PH-1
Sample Depth 4'-6'

Natural Moisture Content

Pan ID Alll
Pan Wt 8.15 grams
Pan + Soil (wet) 78.56 grams
Pan + Soil (dry) 66.81 grams
Natural Moisture Content 20.0%

i

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering * Surveying # Environmental Services

R0O1121-01, PH-1, 4’6"
Page 1




Soil Classification Calculations
Langiey AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Draper Aden Associat
Blacksburg + Richmond, Virginia
Engineering * Surveying * Environmental Services

@

Sample ID PH-1
Sample Depth 6'-8'
Visual Sample Description Gray Silty SAND

Natural Moisture Content
Pan ID All3

Pan Wt 2 16 grams
Pan + Soil (wet) 110.70 grams
Pan + Soil (dry) 92.36 grams
Natural Moisture Content 21.8%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 69.46 grams
Percent Passing No. 200 Sieve 27.2%

R01121-01, PH-1, 6'-8
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample |D PH-1
Sample Depth 8'-10'
Visual San'__!ple Description Brown/Gray Silty SAND

Natural Moisture Content
Pan ID All2

Pan Wit 816 grams
Pan + Sail (wet) 129.88 grams
Pan + Soil {dry) 101.10 grams
Natural Moisture Content 31.0%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 80.93 grams
Percent Passing No. 200 Sieve 21.7%

@

Draper Aden Associati

Biacksburg ¢ Richmond, Virginia
Engineering ® Surveying ® Environmental Services

RO1121-01, PH-1, 810
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampie ID PH-!
Sample Depth 13'-15'

Natural Moisture Content
Pan ID A109

Pan Wt 8.24 grams
Pan + Soil (wet) 156.77 grams
Pan + Soil {dry) 117.88 grams
Natural Moisture Conltent 35.5%

A
h =g

Draper Aden Associates
Blacksburg + Richmond, Virginia

Ergineering ® Surveying * Environmemal Services

RO1121-01. PH-1, 1315’
Page 1




Soil Classification Calculations

Mgy s
Langiey AFB, F-22 Bed-down Facility w— Draper Aden Associates
DAA # R01121-01 v £ Blacksbu&nrg . Ricllénond. Virgisnia
ngineering ¢ Surveying ¢ Environmenmal Jervices
Prepared By: LTW s

Sample ID PH-1
Sample Depth 18'-20'

Natural Moisture Content
Pan D Al107

Pan Wt 8.14 grams
Pan + Soil (wet) 129.47 grams
Pan + Soil (dry) 98.01 grams
Natural Moisture Content 35.0%

R0O1121-01, PH-1, 18-20°
Page 1




Soil Classificatioh Calculations

=
Langley AFB, F-22 Bed-down Facility = Draper Aden Associates
DAA # R01121-01 > Blacksburg + Richmond, Virginia

Engineering ¢ Surveying + Environmemal Services

Prepared By: LTW

Sample ID PH-1
Sample Depth 23'-258'

Natural Moisture Content
Pan ID Al104

Pan Wt 8.26 grams
Pan + Soil (wet) 149.66 grams
Pan + Soi! {dry) 114.16 grams
Natural Moisture Content 33.5%

R01121-01, PH-1, 23-25'
Page 1




Soil Classification Calculations

N.——'-n »
Langley AFB, F-22 Bed-down Facility w—= Draper Aden Associates
DAA # R01121-01 v Blacksburg * Richmond, Virginia

Engineering * Suveying * Environmental Services

Prepared By: LTW

Sample |D PH-1
Sample Depth 28'-3¢'

Natural Moisture Content
Pan ID Al101

Pan Wt 8.19 grams
Pan + Soil (wet) 119.64 grams
Pan + Soil (dry) 92.00 grams
Natural Moisture Content 33.0%

R0O1121-01, PH-1, 2830
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sampie ID PH-1
Sample Depth 33'-35*

Natural Moisture Content

Pan 1D Al03
Pan Wt 8.23 grams
Pan + Soil {wet) 150.73 grams
Pan + Soil {dry) 11468 grams
Nafural Moisture Content 33.9%

&2
-6"""'" Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering * Surveying * Environmental Services

R0O1121-01, PH-1, 33.3%’
Page 1




Soil Classification Calculations

(=
Langley AFB, F-22 Bed-down Facility 3"‘”" Draper Aden Associates
DAA # R01 121 -01 Engil:elear;tsObgurr%e;izifhE'::?o(:;n;ir:Igg,::ices
Prepared By: LTW

Sampie ID PH-1
Sample Depth 38'-40'

Naturat Moisture C—ontent
Pan ID Al08

Pan Wit .18 grams
Pan + Sail {(wet) 116.10 grams
Pan + Sail {dry) 86.61 grams
Natural Moisture Content 37.6%

RO1121-01, PH-1, 38'40
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility == Draper Aden Associates
DAA # R01124-01 w Blacksburg + Richmond, Virginia

Engineering * Surveying * Environmental Services
Prepared By: LTW

Sample ID PH-1
Sampie Depth 43'-45'

Natural Moisture Content
Pan ID AlQ0

Pan Wit 8.67 grams
Pan + Soil (wet) 167.92 grams
Pan + Soil (dry) 126.14 grams
Natural Moisture Content 35.6%

R01121-01, PH-1, 43' 45
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID PH-1
Sample Depth 48'-50'

Natural Moisture Content

Pan ID M-15
Pan Wt 8.21 grams
Pan + Soil (wet) 132.90 grams
Pan + Soil (dry) 100.02 grams
Natural Moisture Content J5.8%

=7

Draper Aden Associates
Blacksburg * Richmond, Virginia

Engineering ® Surveying * Environmental Services

RO1121-01, PH-1, 48°-50'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID VT-1
Sample Depth 0'-2'

Natural Moisture Content

Pan ID 3
Pan Wit 193.14 grams
Pan + Soit (wet) 347.74 grams
Pan + Sail (dry) 333.38 grams
Natural Moisture Content 10.2%

iy

Draper Aden Associates

Blacksburg + Richmond, Virginia
Enginccmng’ QUI‘\-C‘_\iI‘!g ¢ Fnvironmental Services

RO1121-01, VT-1,0'-2'
Page 1




Sgil Classification Calculations
Langiey AFB, F-22 Bed-down Facility

DAA # R01121-01
Prepared By: LTW

@

Draper Aden Associats

Blacksburg ¢ Richmond, Virginia
Engineering ¢ Surveying * Environmenta! Services

Sample ID VT-1
Sample Depth 2'-4'
Visual Sample Description Brown Clayey SAND

Natural Moisture Content

Pan ID 22
Pan Wit 180.01 grams
Pan + Sail {wet) 320.48 grams
Pan + Soit (dry) 301.56 grams
Natural Moisture Content 16.8%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve

{dry) 260.47 grams
Percent Passing No. 200 Sieve 36.5%
Pan + Soil retained on No. 4 sieve
(dry) 191.71 grams
Percent Passing No. 4 Sieve 97.6%

Soil Classifies as Coarse-Gratned Soif

R01121-01, VT-1, 24
Page 1




. 2/13/2001
Grain Size Distribution Calculations
Langiey AFB, F-22 Bed-down Facnilty
DAA # R01121-01.
Prepared By: LTW

Draper Aden Associates

Blacksburg *+ Richmond, Virginia

F.ngim!ering * Sunreying + Environmenal Services

i

Sample ID VT-1
Sample Depth 2'-4'
Mechanical Sieve Analysis
Sieve Weight Percent Sieve  Percent

Size Retained Retained Size, mm Passing

3/4" 0.00 0.0% 18.0 100.0%
1/2" 0.00 0.0% 12.5 100.0%
3/8" 0.00 0.0% 9.5 100.0%
No. 4 2.70 24% 4.75 97.6%
No. 10 2.62 2.3% 2.0 95.3%
No. 40 8.85 7.9% 0.425 87.4%
No. 100 35.87 31.9% 0.15 55.5%
No. 200 2128 18.9% 0.075 36.6%
Pan 0.21 0.2%

Total 71.53 63.4%

| Sieve Analysis
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RQ1121-01, VT, 2'-4
Page 2




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID VT-1
Sample Depth 4'-6'

Natural Moisture Content

PaniD 34
Pan Wt 192.76 grams
Pan + Soil (wet) 320.48 grams
Pan + Soil (dry) 295.02 grams
Natural Moisture Content 24.9%

@

Draper Aden Associates

Blacksburg * Richmond, Virginia
].‘.ngim:ering . Sun‘e}.ing * Fnviconmenial Services

RO1121-0t, VT-1, 4'-6'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID VT-1
Sample Depth 8'-10'

Natural Moisture Content

Pan iD 4
Pan wit 195.06 grams
Pan + Sail (wet) 344.36 grams
Pan + Soil (dry) 309.06 grams
Natural Moisture Content 31.0%

@

Draper Aden Associates

Blacksburg * Richmend. Virginia

Engincering « Slu\‘t‘)mg * Environmental Services

RO1121-01, VT-1, 810
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID VT-1
Sampie Depth 13'-15'
Visual Sample Description Gray Silty SAND

Natural Moisture Content

Pan 1D 30
Pan Wit 193.57 grams
Pan + Sail (wet) 35439 grams
Pan + Soil (dry) 313.75 grams
Natural Moisture Content 33.8%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
{dry) 296.97 grams
Percent Passing No. 200 Sieve 14.0%

Draper Aden Associati

Blacksburg + Richmond, Virginia
Engineering * Surveying # Environmemal Services

@

RO1121-01, VT-1, 1315
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Draper Aden Associates
Blacksburg « Richmond, Virginia

En-__-im:ermg . Sur\'e_\ing * Envirommental Services

@

Sample ID VT-1
Sample Depth 18-20

Natural Moisture Content

Pan ID 29
Pan Wt 192.06 grams
Pan + Soil (wet) 337.38 grams
Pan + Soil {dry) 303.68 grams
Natural Moisture Content 30.2%

RO1121-01, VT-1, 18'-20'
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R01121-01

Prepared By: LTW

Sample ID VT-1
Sample Depth 23'-25'

Natural Moisture Content

Pan D 11
Pan Wt 187.80 grams
Pan + Soil (wet) 313.62 grams
Pan + Sail (dry) 287.26 grams
Natural Moisture Content 26.5%

Ny

=

Draper Aden Associates

Blacksburg *+ Richmond, Virginia

I ngineering * Sm‘\'e_\ing * Eavironmental Senvices

RO1121-01, VT-1, 2328
Page 1




Soil Classification Calculations
Langley AFB, F-22 Bed-down Facility
DAA # R0O1121-01

Prepared By: LTW

Draper Aden Associate

Blacksburg + Richmond, Virginia
Engineering « Surveying * Environmental Services

@

Sample ID VT-2
Sample Depth 2'-4'
Visual Sample Description Brown Clayey SAND

Natural Moisture Content

PaniD 36
Pan Wt 102 81 grams
Pan + Soil (wet) 315.08 grams
Pan + Soil (dry) 296.50 grams
Natural Moisture Content 18.1%

Coarse or Fine Grained
Pan + Soil retained on No. 200 sieve
(dry) 256.50 grams
Percent Passing No. 200 Sieve 44 8%

RO1121-01, VT-2, 2'-4'
Page 1




